the only fifteen-inch extended range speaker made with a If' voice coil 





The four-inch voice coil in the JBL Signature D130 stiffens the speaker cone to form a rigid acoustic piston. Combined with 
suspension which permits long linear excursion, the D130 produces crisp, accurate bass. • The four-inch dural center dome 
is attached directly to the voice coil to form a large, effective high frequency radiator. The shallow curvilinear cone permits 
an excellent distribution of highs. • The large voice coil is made of edge-wound aluminum ribbon so that, with small mass, 
an unusually large amount of conductor is subjected to the lines of force in the gap of the precision-machined Alnico V 
magnet. • A pot structure of pure iron provides a low-reluctance return path for the magneto-motive force. Such extremely 
efficient use is made of the permanent magnet material that stray magnetic fields are virtually non-existent. • Tight electrical 
coupling and meticulous, close-tolerance workmanship combine to produce the most efficient extended range loudspeaker 
made anywhere. It is unsurpassed in its handling of transients. Bulletin number SB1002 describing the JBL Signature Model 
D130 will be sent to you free upon request. 
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for Ultimate Fidelity 




No matter what your source of music 
— FM, your own discs, or tape— you 
will enjoy it at its best coming from 
Sherwood’scompletehomemusiccenter 
. . . most honored of them all ! Sherwood 
tuners for example . . . 

First to achieve under one microvolt 
sensitivity for 20 db FM quieting in- 
creases station range to over 100 miles. 
Other important features include the 
new "Feather-Ray" tuning eye, auto- 
matic frequency control, flywheel tun- 
ing output level control and cathode- 
follower output. 

Model S-2000 FM-AM Tuner 5139.50 net 
Model S-3000 FM (only) Tuner 599.50 net 



For completo specifications, write Dept. A-10. 




ELECTRONIC LABORATORIES, INC. 
4300 North California Avenue, Chicago, Illinois 



The “complete high fidelity home music center." 
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High Fidelity 
Output 

Transformers 

For the 

6BQ5 and 6CA7 Tubes 




Triad 

Type 

No. 


‘Primary 

Impedance 


Secondary 

Impedance 


Max. 

Level 

Watts 


FOR PP EL-84 (6BQ5) 


HSM-181 


8000/2000 CT. 


16/8/4 


15 




Split Primary 






HSM-182 


8000/2000 CT. 


500/250/ 


15 




Split Primary 


125 




S-142A 


8000 CT. 


16/8/4 


15 


FOR PP EL-34 


(6CA7) 


HSM-186 


6600 CT. 


16/8/4 


25 


HSM-187 


6600 CT. 


500/250/ i 


25 




Split Primary 


125 




S-146A 


6600 CT. 


16/8/4 


25 


FOR PP Par EL-34 (6CA7) 


HSM-192 


4000 CT. 


16/8/4 


65 


HSM-193 


4000 CT. 


500/250/ 


65 




Split Primary 


125 




S-152A 


4000 CT. 


16/8/4 


65 




‘Proper taps on Primary for 


Hn ^ 


tapped screen operation. 



Ask your distributor for 
Triad’s new catalog TR-58 

TRIAD TRANSFORMER CORPORATION 

4055 REDWOOD AVE. I 812 E. STATE STREET 
VENICE, CALIFORNIA | HUNTINGTON, INDIANA 



A SUBSIDIARY OF LITTON INDUSTRIES 



AUDIOCLINIC?? 

JOSEPH GIOVANELLI* 



Transformer Impedance 

Q. I was recently given what seems to 
he a fine output transformer , hut I don't 
know its impedance. The wires are divided 
into two groups, the first of which contains 
those colored red , blue, and reddish yellow , 
while the second contains those colored 
black, brown, orange , and yellow. The 
first group is evidently the primary , and 
the second, the secondary, but how will I 
proceed from here ? AX Keeper, Brooklyn, 
N. Y. 

A. My first recommendation would be to 
locate the model number and the name 
of the manufacturer of the transformer, 
and then consult his catalogue for the 
desired information. If, for any reason, 
you are unable to follow this course, pro- 
ceed as follows: 

Assume first that you have correctly 
identified the groups of wires. Ked goes 
to one plate, blue to the other, and red- 
dish yellow to B plus, (proper phasing of 
the primary leads can be found only by 
trial & error. If the phase is reversed, the 
amplifier will oscillate. Black is probably 
the common on the secondary winding. It 
is probable that the brown is the 4-ohm 
tap, orange the 8-ohm tap, and yellow the 
16-ohm tap. However, to be certain, meas- 
ure the resistance of each lead with respect 
to black, or common, arrange the leads in 
order of ascending resistance values, and 
they will be in order of ascending im- 
pendance values, although the resistances 
do not equal the impedances. You will find 
that the lowest resistance you will come 
across will be less than one ohm, whereas 
the impedance represented by this resist- 
ance is 4 ohms. 

You now have the probable impedances 
of the secondary and next you must find 
the impedance of the primary. This is done 
by connecting a resistor of appropriate 
value across the secondary, feeding in a 
signal from an audio oscillator at a given 
voltage, and then noting the voltage ap- 
pearing across the primary. The square 
of the voltage ratio between the signal 
fed in and the voltage appearing across 
the primary gives the impedance ratio of 
the two windings. 

Illustration: Start with the 8-ohm tap. 
Connect an 8-ohm resistor from this tap 
to common. Connect your audio generator 
across this resistor and feed the secondary 
with 1 volt of signal of approximately 
400 eps. Measure the voltage appearing 
between the red and blue leads (primary). 
Be sure to use a fairly sensitive a.c. volt- 
meter for this purpose, so as not to load 
down the primary circuit. Let us assume 
that you get a reading of 30 volts. Since 
the ratio of the voltage fed in to that 
appearing across the primary is 30:1, the 
turns ratio is also 30:1. The impedance 
ratio is equal to the square of the turns 
ratio, so we find that the impedance of 
the primary is 30a, or 900 times that of 
the secondary. Since the impedance of the 



*3X20 Newkirk Ave., Brooklyn 3, N. Y. 



secondary is S ohms, the primary im- 
pedance must be 7200 ohms. This primary 
impedance is correct only when the sec- 
ondary is terminated in an 8-ohm load. 
Within limits, the transformer can be used 
to match a range of impedances. The only 
thing which is really constant is the turns 
ratio. Bo not confuse the impedance of the 
transformer with that, of the internal im- 
pedance of the amplifier. This latter is a 
function of the amount of negative feed- 
back applied. A discussion of internal 
impedance can be found in an earlier 
Audioclinic. 

Frequency Response 

Q. Is it possible to sweep a high fidelity 
preamplifier or amplifier and observe the 
over -all response curve as is done in video 
alignment ? If so, how ? Also, how can 1 
determine the frequency response of a 
loudspeaker? Bober l A. Poltzcr, Chicago, 
III. 

A. Yes, methods for rapidly sweeping the 
audio spectrum are often employed. The 
audio generator is made to sweep the 
spectrum and is, of course, fed into the 
device to be cheeked out. The output of 
the device is connected to a scope for 
direct display, or to an assembly which 
moves a pen over a moving drum in ac- 
cordance with the dips and rises in re- 
sponse. By this means, a permanent graph 
of the response of the equipment is ob- 
tained. 

Measuring the response of a loudspeaker 
is quite complicated because of at least 
three variables which you will encounter 
besides that of the speaker itself. Were it 
not for these, the method would be quite 
simple. Heed a series of audio-frequency 
tones into the speaker. Place a microphone 
near the speaker to pick up these tones. 
The output of the microphone feeds the 
measuring device. 

The first question which arises is: how 
flat is the response of the microphone? In 
order to be sure, you have two courses open 
to you. One is to use a calibrated micro- 
phone, especially designed for this type 
of work. The second is to send your own 
microphone to the Bureau of Standards to 
be calibrated. Then, superimpose the graph 
of the microphone’s response over that of 
the plotted response of the speaker in 
order to obtain the speaker’s true response. 

Another problem is that of the room in 
which the measurements are made. Any 
resonances, anti resonances or reflections 
present within the room will greatly in- 
fluence the response curve. It is necessary 
to make these measurements in a room de- 
signed especially for such work. Such a 
room is known as a space room, or anechoic 
chamber, because of its complete free- 
dom from reverberations. Most of us do 
not have such rooms available, but we 
can approximate the conditions found in 
them very closely by making the measure- 
ments out-of-doors. A rooftop is a good 
spot, but it may be resonant at several 
frequencies, and the effect of this will to 
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Subject: A New Deluxe Garrard Player 





Serving the owners of Garrard— 
world's finest record playing equipment 
and other discriminating listeners. 



This new Garrard precision player is basically a four speed 
deluxe transcription turntable and transcription tone arm — 
combining in one unit the distinguishing qualities of both. 

Already mounted on a single unit plate 
for simplest installation, the 4HF 
forms a superb instrument, 



complete at only 




Push-button system for auto-trip mechanism. A touch of the finger disen- 
gages the tone arm completely from the player mechanism, and arm becomes 
independent as if mounted separately. 

Auxiliary stop mechanism built into tone arm rest. Unit shuts off when the 
arm is placed on rest. 

Professional transcription tone arm newly designed with plug-in universal 
shell to take all stereo and monaural cartridges. Simple, accurate, weight 
adjustment. 

Four speed unit with variable + or — speed adjustment on all four speeds. 
Heavy duty turntable, 12 inch diameter; heavy weight steel with rubber 
■ traction mat. 

> New center spindle housing with pressure lubricating system, for long life 
and dead quiet operation. 



There** a Garrard for every high fidelity system. Fully wired for Monaural and Stereo records. 




RCQS 


RCB» 


RC121/I3 


TPA/« 


301 


4HF 


Model T/n 


Super 


Deiuw 


Intermix 


Stereo 


Transcription 


Transcription 


Manual 




Chanter 


Changer 


Tone Arm 


Turntable 


Manual Player 


Player 


*67.50 


*54.50 


*4230 


*19.50 


*89.00 


*5930 


*3230 



GARRARD SALES CORPORATION, PORT WASHINGTON, N. Y. 

Canadian Inquiries to Chas. W. Pain ton. Ltd., 6 Aklna Ave., Toronto 
Terr Si orly a other than U.5.A. and Canada to Garrard Engineering & Mfg. Co., Ltd., Swindon, Wilts., England 



New Comparator Guide — FREE 
Garrard Sales Corporatjoo t Dept. OR- 18 . 
Port Washington, New York. 

Please send your new comparator guide 
which compares all Garrard players and 
their advanced features. 

Name 

Address 

City 

Zone State 
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To Your City... 
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HIGH FIDELITY 






SHOWS 



SEE and HEAR the latest in STEREO-HIGH FIDELITY 
from leading high fidelity manufacturers . . . 



Don’t miss these public showings 
of Hi-Fi Equipment . . . from 
the most economical units for the 
budget-minded to spectacular 
home music theatres . . . com- 
pare and enjoy them all. 

* Complete Hi-Fi Systems and 
Components. 



* Amplifiers — Pre-Amplifiers — 
FM-AM Tuners — Turntables 
and Record Changers — Phono 
Cartridges — Microphones — 
Music Control Centers — 
Speakers. 

^Speaker Enclosures and Equip- 
ment Cabinets — Finished and 
Assembled or Do-It-Yourself 
Kits. 



be given erroneous response readings. An 
unpaved area considerably removed from 
buildings or trees is probably the best lo- 
cation, but here you can run into the 
danger that ambient noise may be picked 
up by the microphone. 

The last variable which may be en- 
countered is that of the angle at which the 
soundwaves strike the diaphragm. It is 
undesirable to measure the frequency dis- 
persion of the unit, rather than its fre- 
quency response. 

Tuner Problems 

Q. 1. The AM section of my tuner pro- 
duces more hum and background noise 
than the FM. 7 have heard other tuners in 
which the AM section is quiet. 2. When I 
conned the FM section of the tuner to my 
double conical TV antenna , I receive the 
same station at many places on the dial. 
What is causing these two conditions and 
what can J do about it? Robert McDonald. 
Oakland , Calif. 

A. 1. The hum which is present in the 
AM section of your tuner can be caused 
by several things : perhaps the AM sec- 
tion is not well filtered, leading to the 
supposition that perhaps one of the Alter 
capacitors lias become defective. There 
may be a leak between the heater and 
cathode of one of the tubes. It may be 
generated as a result of poor grounding 
or oxidized house wiring. If this latter is 
the case, I don't believe there is much you 
can do, especially if you are an apartment 
dweller as I am. There is also the possi- 
bility that the hum is caused Try some- 
thing on the line to which the tuner is 
connected. I have an AC-DC dictating ma- 
chine which, when turned on, introduces 
hum into every AM receiver in the house. 
Hum arising from these last two sources 
can sometimes be minimized by the use 
of an outside antenna. It need not be 
elaborate. Make it about 20 feet long and 
keep it well insulated from surrounding 
objects. The lead-in wire from the an- 
tenna should be of coaxial cable, so that 
the lead-in caunot pick up any interference. 
Naturally, the shield of the cable should be 
returned to a good ground, as should your 
tuner chassis. 

( Continued on page 104) 



THE COVER PHOTO 




The Jensen DS-100 Dual Stereo loud- 
speaker s} r stein on the cover represents a 
radical departure in stereo speaker system 
design. It consists of two complete three- 
way speaker systems in a single cabinet. 
All directional elements (the mid- and high- 
frequency units coveriug the range above 
600 cps) are located on two Stereo Direc- 
tors, shown above. These assemblies are 
swivel mounted so that the user can aim 
the direct sound at any desired angle with 
the cabinet flat against the wall. Two 
super-low-resonance woofers in duct-loaded 
acoustic enclosures are aimed at the floor 
for added loading. 
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THREE FULL DAYS OF CONTINUOUS DEMONSTRATIONS 
FROM 1 P.M. TO 10 P.M. FOR EACH SHOW 



Oct. 10, 11, 12 
Oct. 17, 18, 19 
Nov. 7, 8, 9 
Nov. 21,22, 23 

January 16, 17, 18 
March 6, 7, 8 



Rigo Fall Shows 1958 

Cincinnati 

Detroit 

Omaha 

Seattle 

1959 

Minneapolis 
Denver 



Sheraton-Gibson 

Stabler 

Paxton 

New Washington 

Leamington 

Cosmopolitan 



ADMISSION 75^ 



RIGO Enterprises Inc 



500 N. Dearborn, Chicago 10, III. 



www.americanradiohistorv.com 
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Speakers That Open 

a new world of 
stereo-sound! 








BIG SPEAKER PERFORMANCE 

IN SMALL SPACE . . . 



because Audcttc Sr. employs all the features of high-fidelity 
systems twice its size! It is a two-way speaker system, with 
true Helmholz construction. It has an extremely wide fre- 
quency range (45-17,000 cps), and an amazing balance of 
natural sound. All in a cabinet only 22" wide x IQ 1 //' deep 
x 27" high, including matching legs! 

USE 2 FOR STEREO - 1 FOR MONAURAL 

In Mahogany $ 69.50 In Walnut or Blonde $ 74.50 



p> 




For Small Space 
Without Sacrificing Quality! 



Superb two-way speaker performance in a cabinet 11" x 
23 %" x 10", Use as a consolette (legs available) or place on 
table, bookshelf, anywhere! Richly grained Brown or Blonde 
Tan Leatherette covered case. $ 49.50 (!> brass legs— $5.95) 
USE 2 FOR STEREO -1 FOR MONAURAL 




COMPASS-1 



with exclusive circular tweeter 
and exclusive phasing switch 

SOUND IN EVERY DIRECTION! 

Brilliantly designed and engineered, 
COMPASS-1 combines a 12" woofer, 
with exclusive circular tweeter, and 
front-and-back grilles ... to gently envel- 
op you in sound, eliminate “dead spots’' 
and provide highcst-fidelity reproduc- 
tion anywhere in a room! Can be used, 
too, as end tables and room dividers! 

USE 2 FOR STEREO-1 FOR MONAURAL 

The exclusive phasing switch insures 
unison-operation on monaural, and op- 
timum quality on stereo. Frequency 
range 20 to 18,000 cps. Size 22 1 //' wide 
x 15" deep x 20" high. 

Mahogany $ 149.50 
Walnut $ 154.50 




LORENZ- LP-312 

12" WIDE-RANGE 
LOUDSPEAKER 

$ 39.50 not 




TYPE LP-312-2 

WIDE RANGE 
12" SPEAKER 

with twin 
bi-axially mounted 

TB-2 Tweeter 
Combination 

Price: includes IIP-1 

Hi Pass crossover 

$ 59.50 net 




L0RENZ-LP-208 

8" WIDE-RANGE 
, LOUDSPEAKER 

$ 19.95 net 




LORENZ LP 65 

HORN-TYPE TWEETER 

$ 9.50 net 



exclusive U.S . distributors KINGDOM PRODUCTS, Ltd. 514 Broadway, New York 12, N. Y. WORTH 6-0800 
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The exclusive phasing switch insures 
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THANKS, STEREOPHILES 

FOR MAKING POSSIBLE THIS 

NEW LOW PRICE! 



% % 



STEREOTWIN 200 

the stereo cartridge 
by the makers of 

MIRACORD XS-200 

NOW $ 44 S0 formerly $59.50 

audiophile net 

Because you discovered that Stereo- 
twin 200 helped you achieve stereo 
sound like none you ever heard before 
. . . you bought this perfect cartridge 
in great numbers! So many, in fact, 
that production savings now permit us 
to reduce the price to a low, low $44.50. 
If you’ve been holding off on convert- 
ing to stereo, now is the time! And, 
Stereotwin is perfect for monaural. 

Specifications: Variable reluctance car- 
tridge • .7 mil diamond stylus ■ tran- 
sient response within 2 db from 20 to 
20.000 cps. • no magnetic pull • instant 
stylus replacement • fits all standard tone 
arms • eliminates hum problem 





The Turntable That Changes Records 



MIRACORD XS-200 

No other record-player has all these 
features: Plays stereo and monaural 
■ heavyweight, professional - type 
turntable • push-button controlled • 
Magic Wand spindle • automatic man- 
ual player • automatic record changer 
• intermixes 10" and 12" • plays all 4 
speeds • free tone arm • 4 pole motor 




* 67 5< * audiophile net 

FAR AHEAD>THE FINEST BY FAR 

Available at selected dealers. 



For Free catalofpue, please write Dept. A 

AUDIOGERSH CORP. 



514 Broadway, New York 12, N.Y. 

WORTH 6-0800 
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LETTERS 



FM Detector Information 

Sir: 

I am sure others beside myself have 
missed the Audio Patents column by 
Richard Dorf, since they were always in- 
teresting and informative, whether perti- 
nent or not to the enjoyment of good 
quality sound and/or music. 

Also, would it be possible soon to have 
an article on wide-band, low-distortion FM 
detectors, with particular reference to the 
“counter” type and the wide-band ratio 
detector as used by IT. H. Scott. I suppose 
it would also be necessary to include some- 
thing about the mechanics of wide-band i.f. 
circuits as used with these detectors. I seem 
to have missed all references to these in the 
literature except a few glib explanations. 

Wm. Lewis, 

2026 Bedford St., 

Los Angeles 34, Calif. 
( Two excellent papers on FM detectors and 
i.f. amplifiers were published bp the 
Research Laboratory of Electronics, Massa- 
chusetts Institute of Technology , Cam- 
bridge, Mass., and may possibly be obtain- 
able from them , These papers are : “Inter- 
ference in frequency-modulation reception,” 
by J. Granlund, Technical Report No. 42, 
Jan. 20, 1949; and “A receiver design for 
rejecting interference,” by Roy A. Paana- 
nen, Technical Report No. 245, Sept. 22, 
1952. Both are quite technical, and hardly 
suited to magazine reprinting , although 
simplified versions would be useful to most 
readers. We shall endeavor to cover the 
subject in the near future, however, as well 
as to get Mr. Borf bach. Ed.) 

Stereo-Mono 

Sir: 

I have been interested and somewhat 
amused by the discussion about the proper 
nomenclature of non-stereophonic or usual 
method of sound reproduction. 

Actually, neither of the two accepted 
methods is truly stereophonic. The single 
source method — our present “monaural” or 
“monophonic” system — presents the sound 
to the listener as if lie were seated behind 
a window (to borrow a very apt description 
I once read in Audio) . This sound has 
musical dimensions — frequency and ampli- 
tude — but it has no spatial dimension ; it 
represents a single point. Whether the 
listener uses both ears or only one, it still 
is a point source to him. 

The method we call “stereophonic,” using 
two loudspeakers with each receiving sig- 
nals from its own microphone and each 
separated from the other, does have space 
dimension. A listener is able now to per- 
ceive the direction of the sound but not 
the precise location of the source. This is 
not true stereo, nor does it require two cars. 
A person who is deaf in one ear can easily 
identify the direction from which a sound 
is coming in the same way a one-eyed per- 
son can point out an object but cannot 
accurately judge its distance. Certainly this 
isn’t true depth perception. It is more like 
a photograph or a 21) motion picture. 

The third method is the most perfect of 
all. It consists of placing two microphones 
alongside a dummy head at the location of 
the ears and carrying the sound picked up 
by each of these microphones to separate 
earphones, one on each ear of the listener. 
Now the listener is actually able to per- 
ceive depth. Each of his ears receives only 
the information which it would receive 
were he at the location of the microphone. 
With this method, the sound can circulate 



around the listener, or can move nearer to 
or farther from him and he can still tell 
where the source is. This requires two ears, 
is the equivalent of visual stereo, and can 
properly be called stereophonic or binaural. 

To get back to nomenclature, we are 
calling spatial sound reproduction “stereo- 
phonic” and even, at times, “binaural,” 
neither of which is correct. People know 
what is meant, however, and the term will 
stay with us. Why not, then continue to 
call single-source reproduction “monaural,” 
as long as everyone knows what is meant. 
We still call rubber “rubber” after one of 
its very minor uses. 

Joel C. Herts c he, Jr., 
2105 N.E. Klickitat St., 
Portland 12, Oregon. 

(In conversation, the terms already have 
degenerated to “ stereo ” and “mono*’ — thus 
effectively dodging the issue, or at least 
avoiding it. However, Dr. Olson’s article in 
the September issue seems to offer already 
accepted definitions for the various terms, 
and during the past month the Institute of 
High Fidelity Manufacturers has accepted 
“ monophonic ” as the correct term for what 
we used to call “monoaural” — or single- 
channel — reproduction. We think “mono- 
phonic” will win out in the long run. Ed.) 

General Comments 

Sir: 

The Audioclinic article on negative feed- 
back will possibly mislead many of your 
readers, as nowhere is it pointed out that 
the negative feedback in Figs. 1, 2, and 3 
is a function of the internal impedance of 
the driving source connected to the input. 
A low-impedance source (such as a cathode 
follower) will allow very little feedback, 
and a zero-impedance source will allow r none 
whatever. 

Mr. Canby says . . there just ain’t any 
two amplifiers alike. Not even two of a kind 
— though in theory they should be identical. 
... as soon as two of them are teamed 
together, all sorts of troubles and confu- 
sions pop up to prevent a smooth, balanced 
equality in the two sound tracks.” What 
does Mr. Canby think a dual-channel stereo 
amplifier consists of, if not two of a kind? 
and why should these two of a kind be any 
more identical than any other two of a kind 
that do not happen to be on the same 
chassis? I doubt that manufacturers of 
stereo amplifiers do any selective matching 
of components to assure that both channels 
have exactly the same shape response curve 
and other features. I even doubt that the 
specs on part values are any tighter than 
those used for monophonic amplifiers. 

William C. Holm, 
919C Bircli Road, 
East Lansing, Mich. 
(Interesting last paragraph, isn’t it? We 
imagine Mr. Canby was referring to inter- 
connection problems. Ed.) 

Record, Anybody? 

Sir : 

I am trying to locate someone who owns 
a Russian record (Label MWL)of Arensky’s 
Violin Concerto. I ain collecting recorded 
violin concerti (have 164 already) and wish 
to add this one. I am willing to buy the 
record, rent it for taping, or buy a tape 
copy of same. 

O. PORRATA I)ORIA, 
College Station, 
Mayaguez, Puerto Rico. 
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chassis? I doubt that manufacturers of 




stereo equipment 
cabinet kit 

CENTER SECTION MODEL SE-1 ®149 95 

SPEAKER WING MODEL SC-1L or R ® 39 95 ea ‘ 

Beautifully designed, this stereo equipment cabinet has’ 
ample room provided for an AM-FM tuner— tape deck 
— preamplifier — amplifiers — record changer — rec- 
ord storage and speakers. Constructed of y A " solid- 
core Philippine mahogany or select birch plywood, 
beautifully grained. Top has shaped edge and sliding 
top panel. Sliding doors for front access. Mounting 
panels are supplied cut to fit Heathkit units with extra 
blank panels for mounting your own equipment. Easy- 
to-assemble, all parts are precut and predrilled. In- 
cludes all hardware, glue, legs, etc. and detailed in-, 
struction manual. Speaker wings and center unit can 
be purchased separately if desired. Overall dimensions 
with wings 82" W. x 37" H. x 20" D. Send for. free details. 



stereo 



tape deck kit 



HEATHKIT - A 095 
MODEL TR-1D 

Enjoy the wonder of Stereophonic sound in 
your own home! Precision engineered for fine per- 
formance, this tape deck provides monaural-record /play- 
back and stereo playback. Tape mechanism is supplied complete. You build only the 
preamplifier. Features include two printed circuit boards— low noise EF-86 tubes in 
input stages— mic and hi-level inputs— push-pull bias-erase oscillator for lowest noise 
level— two cathode follower outputs, one for each stereo channel— output switch for 
instantaneous monitoring from tape while recording. VU meter and pause control for 
editing. Tape speeds 3% and 1V 2 IPS. Frequency response ±2 db 40-12,000 CPS at iy 2 
IPS. Wow and flutter less than .3%. Signal-to-noise 55 db at less than 1% total harmonic 
distortion. NARTB playback equalization. Make your own high quality recordings for 
many pleasant listening hours. 




DELUXE AM-FM 
TUNER KIT 



STEREO PRE- 
AMPLIFIER KIT 



55 WATT HI-FI 
AMPLIFIER KIT 



12 WATT HI-FI 
AMPLIFIER KIT 






HEATHKIT 
MODEL PT-1 



$3095 



HEATHKIT 
MODEL SP-2 



$56 95 



HEATHKIT 
MODEL W-7M 



$5495 



HEATHKIT 
MODEL UA-1 



$ 21 95 



Here is a deluxe combination 
AM-FM tuner with all the ad- 
vanced design features required 
by the critical listener. Ideal for 
stereo applications since AM 
and FM circuits are separate and 
individually tuned. The 16-tube 
tuner uses three circuit boards 
for easy assembly. Prewired and 
prealigned FM front end. AFC 
with on/off switch— flywheel 
tuning and tuning meter. 



This unique two-channel con- 
trol center provides all controls 
necessary in stereo applications. 
Building block design lets you 
buy basic single channel now 
and add second snap-in channel 
later for stereo without rewiring. 
12 inputs each with level con- 
trol— NARTB tape equalization 
—6 dual concentric controls in- 
cluding loudness controls— 
built-in power supply. 



First time ever offered— a 55- 
watt basic hi-fi amplifier for $1 
per watt. Features EL-34 push- 
pull output tubes. Frequency re- 
sponse 20 CPS to 20 KC with 
less than 2% harmonic distor- 
tion at full output throughout this 
range. Input level control and 
"on-off" switch provided on 
front panel. Unity or maximum 
damping factors for all 4, 8 or 16 
ohm speakers. 



Ideal for stereo applications, this 
12-watt power package repre- 
sents an outstanding dollar 
value. Uses 6BQ5/EL84 push- 
pull output tubes. Less than 2% 
total harmonic distortion 
throughout the entire audio 
range (20 to 20,000 CPS) at full 
12-watt output. Designed for use 
with preamplifier models WA- 
P2. or SP-1. Taps for 4, 8 and 16 
ohm speakers. 



For complete information on above kits — Send for FREE FLYER. 



HEATH COMPANY • a subsldlaryjofjpkystrom, Inc. • Benton Harbor 25, Mich. 
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HEATHKIT 



bookshelf 12- watt 
amplifier kit 



NEW 



MODEL EA-2 



$ 28 95 



There are many reasons why this attractive amplifier is a tre- 
mendous dollar value. You get many extras not expected at this 
price level. Rich, full range, high fidelity sound reproduction 
with low distortion and noise . . . plus "modern” styling, mak- 
ing it suitable for use in the open, on a bookcase, or end table. 
Look at the features offered by the model EA-2: full range fre- 
quency response (20—20,000 CPS ± 1 db) with less than 1% 
distortion over this range at full 12 watt output— its own built-in 
preamplifier with provision for three separate inputs, mag 
phono, crystal phono, and tuner— RIAA equalization— separate 
bass and treble tone controls— special hum control— and it’s 
easy-to-build, Complete instructions and pictorial diagrams 
show where every part goes. Cabinet shell has smooth leather 
texture in black with inlaid gold design. Front panel features 
brushed gold trim and buff knobs with gold inserts. For a real 
sound thrill the EA-2 will more than meet your expectations. 
Shpg. Wt. 15 lbs. 



TIME PAYMENTS AVAILABLE 
ON ALL HEATHKITS 
WRITE FOR FULL DETAILS 
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easy-to-build 



high quality 



Step - by - Step 
Assembly 
Instructions . . . 

Read the step . . . 
perform the operation 
. . . and check it off— 
it's just that simple! 

These plainly-worded, 
easy-to-follow steps 
cover every assembly 
operation. 



Easy-to-follow 
Pictorial 
Diagrams . . . 

Detailed pictorial 
diagrams in your Heathkit 
construction manual 
show where each and 
every wire and part is 
to be placed. 



Learn -by- doing 

Experience 

For All Ages . . . 

Kit construction is not 
only fun— but it is 
educational too! You 
learn about radio, 
electronic parts and 
circuits as you build 
your own equipment. 



Top Quality 
Name - Brand 
Components 
Used in All Kits . . . 

Electronic components 
used in Heathkits come 
from well-known manu- 
facturers with established 
reputations. Your 
assurance of long life 
and trouble-free service. 



Look.. . how simply you can 
assemble your very own high fidelity 
system! Fun-filled hours of shared 
pleasure, and an everlasting sense 
of personal accomplishment are 
just a few of the rewards. Heathkits 
cost you only HALF as much as 
ordinary equipment and the quality 
is unexcelled. Let us show you 
how easy it really is! ... 



■X- 






Install a. 001 yld disc condenser from socket 
B7 (NS) to ground lug Bll (NS). Cut the 
leads so that they are Just long enough to 
reach and dress the condenser close to chas- 
sis, over the wires already present. 

( ) Connect a 470 Kft resistor (yellow-vlolel- 
yellow) Trom socket B7 (S) (2) to B8 (NS). 
Mount as close to the socket as possible. 










www.americanradiohistorl.com 





chair side enclosure kit 

This beautiful equipment enclosure will 
make your hi-fi system as attractive as any 
factory-built professionally-finished unit. Smartly designed for maxi- 
mum flexibility and compactness consistent with attractive appear- 
ance, this enclosure is intended to house the AM and FM tuners 
(BC-1A and FM-3A) and the WA-P2 preamplifier, along with the 
majority of record changers, which will fit in the space provided. 
Adequate space is also provided for any of the Heathkit amplifiers 
designed to operate with the WA-P2. During construction the tilt-out 
shelf and lift-top lid can be installed on either right or left side as de- 
sired. Cabinet is constructed of sturdy, veneer-surfaced furniture- 
grade plywood y 2 * and VS thick. All parts are precut and predrilled 
for easy assembly. Contemporary available in birch or mahogany, 
traditional in mahogany only. Beautiful hardware supplied to match 
each style. Dimensions are 18" W x 24" H x 35j^" D. Shpg. Wt. 46 lbs. 





Be sure to specify 
model you prefer 



$ 



43 



95 

each 



CE-1C Mahogany 
CE-1CB Birch 

CONTEMPORARY 



CE-1T Mahogany 

TRADITIONAL 




high fidelity FM tuner kit 

For noise and static free sound reception, this FM tuner is your least 
expensive source of high fidelity material. Efficient circuit design 
features stablized oscillator circuit to eliminate drift after warm-up 
and broadband IF circuits assure full fidelity with high sensitivity. Ail 
tunable components are prealigned so it is ready for operation as soon 
as construction is completed. The edge-illuminated slide rule dial is 
clearly numbered for easy tuning. Covers complete FM band from 
88 to 108 me. Shpg. Wt. 8 lbs. 

MODEL FM-3A $26.95 (with cabinet) 




broadband AM tuner kit 

This tuner differs from an ordinary AM radio in that it has been de- 
signed especially for high fidelity. A special detector is incorporated 
and the IF circuits are "broadbanded" for low signal distortion. Sen- 
sitivity and selectivity are excellent and quiet performance is assured 
by a high signal-to-noise ratio. All tunable components are prealigned 
before shipment. Incorporates automatic volume control, two outputs, 
and two antenna inputs. An edge-lighted glass slide rule dial allows 
easy tuning. Your "best buy" in an AM tuner. Shpg. Wt. 9 lbs. 

MODEL BC-1A $26.95 (with cabinet) 
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pioneer m 
" do-it-yourself " 
electronics 



HEATHKIT 

master control preamplifier kit 

Designed as the "master control” for use with any of the Heathkit 
Williamson-type amplifiers, the WA-P2 provides the necessary compen- 
sation, tone, and volume controls to properly amplify and condition a 
signal before sending it to the amplifier. Extended frequency response of 
=i= 1 y 2 db from 15 to 35,000 CPS will do full justice to the finest program 
material. Features equalization for LP, RIAA, AES, and early 78 records. 
Five switch-selected inputs with separate level controls. Separate bass 
and treble controls, and volume control on front panel. Very attractively 
styled, and an exceptional dollar value. Shpg. Wt. 7 lbs. 

MODEL WA-P2 $19.75 (with cabinet) 



ubsidiary of Day strom, Inc. 



HEATH 



COMPANY 



BENTON HARBOR 25. MICHIGAN 
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MODEL W-5M 



$59 7 s 



high fidelity amplifier kits 



MODEL W-6M 



® 109 95 



To provide you with an amplifier of top-flight performance, 
yet at the lowest possible cost, Heath has combined the 
latest design techniques with the highest quality materials 
to bring you the W-5M. As a critical listener you will thrill 
to the near-distortionless reproduction from one of the 
most outstanding high fidelity amplifiers available today. 
The high peak-power handling capabilities of the W-5M 
guarantee you faithful reproduction with any high fidelity 
system. The W-5M is a must if you desire quality plus 
economy! Note: Heathkit WA-P2 preamplifier recom- 
mended. Shpg. Wt. 31 lbs. 



For an amplifier of increased power to keep pace with the 
growing capacities of your high fidelity system, Heath 
provides you with the Heathkit W-6M. Recognizing that as 
loud speaker systems improve and versatility in recordings 
approach a dynamic range close to the concert hall itself, 
Heath brings to you an amplifier capable of supplying 
plenty of reserve power without distortion. If you are look- 
ing for a high powered amplifier of outstanding quality, 
yet at a price well within your reach, the W-6M is for you! 
Note: Heathkit model WA-P2 preamplifier recommended. 
Shpg. Wt. 52 lbs. 





HEATHKIT DUAL-CHASSIS 
MODEL W3-AM 



HEATHKIT SINGLE -CHASSIS 
MODEL W4-AM 



$ 49 75 



$ 39 75 



high fidelity amplifier 



One of the greatest developments in modern hi-fi reproduction was 
the advent of the Williamson amplifier circuit. Now Meath offers 
you a 20-watt amplifier incorporating all of the advantages of 
Williamson circuit simplicity with a quality of performance con- 
sidered by many to surpass the original Williamson. Affording you 
flexibility in custom installations, the W3-AM power supply and 
amplifier stages are on separate chassis allowing them to be 
mounted side by side or one above the other as you desire. Here 
is a low cost amplifier of ideal versatility. Shpg. Wt. 29 lbs.. 



In his search for the "perfect" amplifier, Williamson brought to 
the world a now-famous circuit which, after eight years, still ac- 
counts for by far the largest percentage of power amplifiers in use 
today. Heath brings to you in the W4-AM a 20-watt amplifier in- 
corporating all the improvements resulting from this unequalled 
background. Thousands of satisfied users of the Heath- 
kit Williamson-type amplifiers are amazed by its outstanding per- 
formance. For many pleasure-filled hours of listening enjoyment 
this Heathkit is hard to beat. Shpg. Wt. 28 lbs. 




HEATHKIT 



high fidelity 
amplifier kit 

* 35 50 



MODEL A-9C 



HEATHKIT 



electronic 
crossover kit 

MODEL XO-1 $ 18»5 




For maximum performance and versatility at the lowest 
possible cost the Heathkit model A-9C 20-watt audio 
amplifier offers you a tremendous hi-fi value. Whether for 
your home installation or public address requirements 
this power-packed kit answers every need and contains 
many features unusual in instruments of this price range. 
The preamplifier, main amplifier and power supply are all 
on one chassis providing a very compact and economical 
package. A very inexpensive way to start you on the road 
to true hi-fi enjoyment. Shpg. Wt. 23 lbs. 



One of the most exciting improvements you can make in 
your hi-fi system is the addition of this Heathkit Crossover 
model XO-1. This unique kit separates high and low fre- 
quencies and feeds them through two amplifiers into 
separate speakers, Because of its location ahead of the 
main amplifiers, IM distortion and matching problems are 
virtually eliminated. Crossover frequencies for each chan- 
nel are 100, 200, 400, 700, 1200, 2000 and 3500 CPS. Amaz,- 
ing versatility at a moderate cost. Note: Not for use with 
Heathkit Legato Speaker System. Shpg. Wt. 6 lbs. ' 
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NEW LOW PRICE 





MODEL HH-1-C 
(imported white birch) 
MODEL HH-1-CM 
(African mahogany) 

$90095 
U £7 C7 each 



"LEGATO” 



high fidelity speaker system kit 



Wrap yourself in a blanket of high fidelity music in its true form. Thrill to 
sparkling treble tones, rich, resonant bass chords or the spine-tingling 
clash of percussion instruments in this masterpiece of sound reproduc- 
tion. In the creation of the Legato no stone has been left unturned to bring 
you near-perfection in performance and sheer beauty of style. The secret 
of the Legato's phenomenal success is its unique balance of sound. The 
careful phasing of high and low frequency drivers takes you on a melodic 
toboggan ride from the heights of 20,000 CPS into the low 20's without the 
slightest bump or fade along the way. The elegant simplicity of style will 
complement your furnishings in any part of the home. No electronic know- 
how, no woodworking experience required for construction. Just follow 
clearly illustrated step-by-step instructions. We are proud to present the 
Legato— we know you will be proud to own it! Shpg. Wt. 195 lbs. 




HEATHKIT 
BASIC RANGE 



HEATHKIT 
RANGE EXTENDING 



high fidelity speaker system kits 



MODEL 

SS-2 



39 



95 



A truly outstanding performer for its 
size, the Heathkit model SS-2 provides 
you with an excellent basic high fidelity speaker system. The 
use of an 8" mid-range woofer and a high frequency speaker 
with flared horn enclosed in an especially designed cabinet 
allows you to enjoy a quality instrument at a very low cost. 
Can be used with the Heathkit “range extending” (SS-1B) 
speaker system. Easily assembled cabinet is made of veneer- 
surfaced furniture-grade plywood. Impedance 16 ohms. 
Shpg. Wt. 25 lbs. 




95 



Designed tosupply very high and 
very low frequencies to fill out the 
response of the basic (SS-1) 
speaker, this speaker system ex- 
tends the range of your listening 
pleasure to practically the entire 
range of the audio scale. Giving the appearance of a single 
piece of furniture the two speakers together provide a su- 
perbly integrated four speaker system. Impedance 16 ohms. 
Shpg. Wt. 80 lbs. 



MODEL 
SS-1 B 



99 



Free Catalog! 



HEATH 



COI 



Don't deprive yourself of 
the thrill of high fidelity or 
the pleasure of building 
your own equipment any 
longer. Our free catalog 
lists our entire line of kits 
with complete schematics 
and specifications. 

Send for it today! 
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NEW! ’’DOWN-TO-EARTH” 
HIGH FIDELITY BOOK 



THE HOW AND WHY OF HIGH FIDEL- 
ITY, by Milton Sleeper, explains what high 
fidelity is. and how you can select and plan 
your own system. This liberally-illustrated, 
48-page book tells you the HI-FI ^ fmm 
story without fancy technical 
jargon or high-sounding ter- 
minology. 



pioneer in 
" do-it-yourself " 
electronics 



IPANY • BENTON HARBOR 25, MICHIGAN 

a)s)jbsidiary of Day strom, Inc. 



Q Please send the Free HEATHKIT catalog. 
□ Enclosed is 25c for the New HI-FI book. 



address 



city & state 



ALSO SEND THE FOLLOWING KITS: 



QUANTITY 


ITEM 


MODEL NO. 


PRICE 



























Enclosed find $ Please enclose postage for parcel post— express orders are shipped delivery 

charges collect. All prices F.O.B. Benton Harbor, Mich. NOTE: Prices subject to change without notice. 
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BOOK REVIEW 



Sound 
Talk 

by John K. Hilliard 

Director of Advanced Engineering 



LOUDSPEAKER EFFICIENCY 

Loudspeaker efficiency is an important 
design factor that is often overlooked or 
misunderstood by those who enjoy high 
fidelity. It is only logical to assume that 
any device should be engineered to be as 
efficient as possible whether it is an auto 
engine, an amplifier or a loudspeaker. 

Speakers which have very low efficiency 
were not designed with that feature in 
mind. Rather this low efficiency is a 
by-product of one of the simpler and less 
expensive engineering methods used to 
achieve bass response and low distortion. 

Such designs, in an effort to achieve greater 
bass and low distortion, utilize a heavy 
cone which has inherently low resonance. 
This heavier mass provides greater bass 
but carries with it the high price of poor 
transient response, loss of mid and high- 
range efficiency and smoothness, and 
heavier amplifier requirements. 

Many speakers following this design 
approach require as much as 16 times the 
amplifier power to obtain the same listen- 
ing levels as more efficient units. Ten watts 
versus 160 watts seems like an extreme 
design compromise. Few, if any, of the 
stereo amplifiers will provide sufficient 
power for full dynamic range at normal 
listening levels with such low efficiency 
speakers. 

With a more carefully integrated design 
approach, and the acoustical laboratories 
necessary to truly evaluate results, it is not 
necessary to make this compromise to 
achieve bass. A properly designed mag- 
netic structure will provide a strong flux 
throughout a long air gap. Cones, with 
their compliance and voice-coil designed 
for long linear excursion throughout the 
audio range, will operate in this high flux 
with great efficiency. Such a design has low 
distortion and good bass without any com- 
promise in efficiency or transient response. 

All ALTEC speakers are the result of such 
integrated design principles. Their bass 
reproduction is in proper balance with the 
rest of the audio spectrum. Their distor- 
tion and transient response have received 
careful attention. Their efficiency is as high 
as present engineering art permits. 

It should be remembered that a good loud- 
speaker design need not sacrifice a part of 
the whole performance in order to provide 
a single outstanding feature. 

Listen critically at all levels of loudness. 
You will readily distinguish the superiority 
of ALTEC loudspeakers. 

Write for free catalogue : altec lansing 
corporation, Dept. 10A-B, 1515 S. 
Manchester Avenue, Anaheim, Calif., 161 
Sixth Avenue, New York 13, N. Y. 12 . 39 
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for long linear excursion throughout the 



Music and AVestern Mail, edited by Peter 

Garvie (Philosophical Library, 328 pp., 

§7.50). 

In 1955 the Canadian Broadcasting 
Corporation organized a series of fifty 
weekly one-hour programs designed to 
trace the development of Western music 
by means of commentary and recorded 
illustrations. Twenty-one critics, musicol- 
ogists, composers and musicians took part 
in the symposium, which covered more 
than twenty centuries of music. "When 
listeners began to write in, asking for 
copies of the scripts and information 
regarding the discs played, C.B.C. pro- 
ducer Peter Garvie was convinced that 
his series had the makings of a fine book. 
Accordingly, he edited the entire set of 
lectures and arranged for their publica- 
tion. 

In terms of scholarship and musical 
authority, the list of contributors to this 
new survey of music history is impres- 
sive: Paul Henry Lang, Karl Geiringer, 
Denis Stevens, Gustave Reese, Willi 
Apel, and the other 16 writers are names 
any anthologist would be proud of. The 
book is carefully edited, includes an in- 
dex, and notes related books and records. 
Yet, despite the quality of its parts, 
Music and AVestern Man, as a whole, falls 
short of the mark. 

In the book’s Preface, Mr. Garvie 
writes that his aim was “to provide a 
history of music in western civilization 
and to explore western civilization 
through one of its aspects.” A tall order, 
indeed. Even the best-intentioned editor 
must realize that, with several contrib- 
utors to contend with, he cannot hope 
for a perfectly uniform approach. Music 
and AVestern Man proves no exception to 
this rule. In some chapters, the historical 
perspective is treated in detail, hut it is 
only touched upon in others. The writing, 
too, varies from one author to the next, 
ranging from dry to colorful, academic 
to informal. 

Perhaps the book’s chief shortcoming 
is that it was originally conceived for the 






ear rather than for the eye. Within the 
framework of a radio broadcast, the com- 
mentator cannot examine his subject as 
thoroughly as on the printed page. The 
clock becomes his master, and the pacing 
of the script an all-important considera- 
tion. During the course of the programs, 
records are played to illuminate the 
commentary, thus adding the depth of 
understanding that words alone cannot 
suuply. In his chapter on the medieval 
trouveres, Denis Stevens describes a song 
for soloist and chorus by Guillaume 
d’Amiens: “A young swain is making 

amorous advances to an attractive bru- 
nette who is trying to keep her mind on 
the cows she is supposed to be looking 
after. The chorus chimes in after every 
verse: 'Keep a lookout! Is anyone watch- 
ing? If anyone’s watching us, give me a 
shout!’” At that point, the record is 
played, and the listener properly en- 
lightened. 

But what is the reader to do about the 
hundreds of similar recorded examples 
sprinkled throughout the book? Unless 
he already has a superb record collection 
(highly unlikely in view of the fact that 
this book is designed for the music lover 
whose musical knowledge and experience 
is limited), or has access to an un- 
usually large record library, he will be 
hard put to find all the records listed in 
the book. For one thing, some of them 
were privately recorded especially for 
the broadcasts. Others are discontinued 
7S-rpm. records, and many of the LP 
discs are parts of multi-record albums, 
such as the History of Music in Sound 
(RCA Victor). 

To be successful, an enterprise of this 
nature requires the collaboration of a 
book publisher and a record company. 
In this way, all musical examples will 
have been recorded by one company, and 
will be as accessible to the music lover 
as the text itself. As a series of radio 
programs, Music and AVestern Man seems 
a praiseworthy idea, but a great deal is 
lost in the “translation.” 

— Harold Lawrence 




“The minute he says his sounds more realistic, you know what to do." 
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The sighing wind . . . the rippling water . . . the roaring surf , . . each voice clear 
and distinct yet blending into the glorious symphony of the sea. This quality of 
living natural sound can be yours to enjoy with High Fidelity by Grommes . . . 
the natural tone of each voice . . . each instrument . . . the sparkling clarity and 
realistic depth of the live performance . . . high fidelity reproduction at its finest. 
Grommes Hi-Fi components are craftsman-designed and assembled with jewel-like 
precision ... built to last for years of musical enjoyment. Beautifully styled in 
gleaming gold and white set in leatherette cases. 

Visit your Grommes Hi-Fi Dealer . . . see and hear these exciting new Stereo High 
Fidelity Amplifiers, Preamplifiers and Tuners. 




□ Please send me Free 
Brochure featuring the 
Grommes Hi-Fi Series. 
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^ ft e-ftt m e^L- Div. of Precision Electronics, Inc. Dept. AU-10, 9101 King St., Franklin Park, III. 
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StreeL 
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Edward Zatnall Canby 



1. THE GREAT IMPROVEMENT 

I'm feeling much better this month about 
stereo — as I knew I would, given a little 
time. 

Last month's somewhat dismal effusion 
was, I felt, a necessary expression of a 
state of mind through which most of us 
who listen to stereo have already gone, 
or will have to pass, in these early days 
of a new era. If the facts were few and the 
constructive tips practically nil last month, 
the confusion and the indecision were 
genuine. 

I asked the editor how he had reacted to 
what I wrote and he opined, somewhat 
glumly, that well, he supposed it had to be 
said. It did. 

But now the skies are clearing. The blue is 
just over yonder. Iam now enjoying almost 
every stereo disc worth enjoying. I can, at 
last, write record reviews of the stereo 
discs in no more than twice the time it 
takes to review a comparable mono disc. 
Only occasionally,- now, do I start a new 
stereo record and find myself three or four 
hours later still stuck with it, fiddling with 
equipment, speaker placement, phasing, 
balance, distortion (in the record? or some- 
where else?) and so on. 

Pm beginning, finally, to be able to 
judge a stereo disc for itself without hav- 
ing to go through endless comparisons, 
backtrackings, changes of feeling, doubts, 
unpleasantnesses. And best of all, I'm be- 
ginning to be amazed at the high quality 
of the latest batch of stereos that have 
come in. Also, retroactively, the fine qual- 
ity of some of the earlier ones. One must 
constantly re-assess, re-judge, re-listen, in 
this formative period of what is in part a 
new phonograph art. It takes work and it 
takes time. 

I’ll accordingly pass on to you my pres- 
ent thinking, on a more positive and defi- 
nite plane than last month's. It'll change 
further, of course, as will yours, while the 
discs come in and the new stereo playing 
equipment burgeons. 

Level 

As evidence piles up, there are several 
rather clear-cut areas where you may ex- 
pect a bit of trouble in stereo disc. Maybe 
“trouble" isn’t the right word, for I mean 
in some cases a positive annoyance like 
distortion and in others a negative lack, 
like missing bass. 

First, there is the matter of recorded 
level. It varies presently from one record 
to another in rather drastic degree, as 
noted in the Record Revue. Some stereo 
discs are cut really high-level, others seem 
remarkably low. Perhaps, to tell the truth, 
the difference is really not much greater 
than in the past with mono disc. But if so, 
it is far more touchy in the stereo situ- 
ation. 

Gutting level is, of course, the sum result 
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I’ll accordingly pass on to you my pres- 



of a whole batch of crucial factors and rep- 
resents a sort of final balance, for the mo- 
ment, as chosen for a particular set of 
circumstances. Judgments differ, circum- 
stances differ, compromises that may be 
made are many. The choice may be — low- 
level. 

Low-level stereo disc is dangerous right 
now, as mentioned in one of my record re- 
views, because we have prevalent troubles 
with hum and rumble. Jack up the play- 
back volume and up comes whatever rum- 
ble and/or hum is present in the system. 
Good equipment, as mentioned last month, 
ideally has no audible hum and virtually 
no rumble, but in practice the hum creeps 
in a lot more than twice as easily when 
two circuits must work together. And the 
rumble problem is greatly increased by the 
two-way stretch, the vertical rumble ele- 
ment added to the lateral plus all the 
rumble-angles in between. 

The decisions in stereo cutting are pain- 
ful ones in this respect. Natch — a high 
level is desirable for best reproduction in 
relation to hum and rumble. But a low 
level is equally desirable, from a different 
point of view, to allow longer playing time 
and relatively low distortion. 

Length of Play 

It is interesting to note that a number 
of companies have deliberately tied them- 
selves to stereo-mono disc equality by as- 
signing the same catalogue numbers and 
titles — and even the same cover — to their 
stereo and mono releases. This is a brave 
move, since it states in effect that stereo 
can be cut equally with mono, at as great 
a playing time and with top matching 
stereo quality, that the sacrifices, if any, 
are tolerable, even now. But the engineers 
of these committed companies must have 
had many nightmares these last months 
trying to put this principle into practice! 

Other companies, more cautious, are initi- 
ating separate stereo catalogues with sepa- 
rate record numbers (and even separate 
labels occasionally), thereby reserving the 
unspoken right to put less music on the 
stereo disc, if and when advisable. As 
usual, Columbia and RCA are on opposite 
sides in this respect, Columbia being the 
cautious one. 

The plain fact is that the necessary com- 
promises right now are distinctly less favor- 
able for stereo than for mono wherever 
the compromise is crucial. Something has 
to be done, somewhere. The first thing 
to give, in this judiciously necessary com- 
promise, is the length of play. You'll find 
that a good many of your stereo discs are 
therefore on the short side, some of them 
definitely skimpy. At a wild guess, I’d say 
that the average stereo disc so far is about 
ten per cent shorter than the equivalent 
in standard mono LP. New titles, new 
numbers, new covers, disguise this factor ; 
but it is there and is surely legitimate. 
Shorter play is clearly the most direct road 
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towards top stereo sound. The playing time 
can be again increased (as it was in stand- 
ard LP) as improvements make it possible. 

So don't be a bit surprised if the stereo 
disc version of a particular recording 
turns out to have an item or two less on 
it than the same record in mono form. It 
could even happen in the case of RCA. 
Note that the stereo tape version of RCA’s 
“Hi-Fi Fiedler” contained only half of the 
original LP content (the rest came out on 
a separate tape) though the same title and 
the same cover picture are used for both 
the long LP and the shorter tape. 

Don’t forget that there are many re- 
cordings that are just naturally brief 
enough to be cut in both mono and stereo 
without compromise. Plenty of room. It's 
the lengthy material that makes trouble, 
the long Beethoven works, for instance. 
They cannot be shortened by a single note 
and' often the original mono version is al- 
ready crammed in pretty tightly. To get 
these items onto stereo disc requires some 
further compromise and/or risk of distor- 
tion. It appears usually in a lowered 
volume level, as in the Vanguard Beethoven 
series and in some of the Capitol-Angel 
discs of a similar persuasion. (See the 
Beethoven Seventh Symphony, in the Rec- 
ord Revue.) But the compromise may also 
turn up in other ways — or show up in dis- 
tortion when the calculations have been too 
close, especially in the crucial inner 
grooves. (See Mercury's Gershwin disc, 
also reviewed this month.) 



Less Bass? 

Bass is the next-easiest way out. Most 
sound energy is in the bass; reduce your 
bass and you can raise the over-all level, 
lengthen the playing time, reduce all sorts 
of mechanical troubles in the playing mo- 
tions. Standard RIAA equalization theo- 
retically is able to take care of this factor, 
for stereo grooving as it has for standard; 
the curves are the same. In the end, we 
can assume that this is the fact; for the 
time being and in present practice, bass 
isn't that easy to manage. It’s my impres- 
sion that a lot of stereo discs now coming 
out have been quietly reduced in bass, in 
order to make other problems collectively 
manageable. 

I've just played one such disc. It has a 
gorgeous sound, seems to be plenty loud 
in the over-all, is beautifully miked and is 
cut as clean as a whistle. But I can’t hear 
the bass. I didn't notice it for a while ; you 
don’t, if the music is good and the sound 
too. (And it still might be merely that the 
bass instruments were miked further away 
and so less loud.) Nevertheless, my sense 
tells me that there is reduced bass here. 
Boosting it helps the musical effect, but 
brings in too much rumble for comfort. 
The impression made by this particular 
disc fits in with other experiences. 

I’ve already been making random AB 
comparisons, when time has allowed, di- 
rectly between the mono and the stereo 
versions of the various recordings. I get 
both in some cases. And I have found that 
quite often (a) the mono level is higher 
and (b) the mono bass range is noticeably 
fuller, deeper in sound than the stereo. 

How about the pickup? At first, the dif- 
ferences in bass content between stereo and 
mono discs may be confused by noticeable 
differences in the two types of playing car- 
tridge. It is a phenomenon to me so far 
unexplained that most stereo cartridges 
seem to reproduce a weaker bass than their 
mono equivalents. Is the lack of repro- 
duced bass perhaps here in the cartridge, 
not in the stereo disc? No. Try one car- 
( Continued on page 94) 
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too. (And it still might be merely that the 
bass instruments were miked further a wav 



STEREO 

AND 

MONAURAL 



the 

experts 



say. . . 
in HI-FI 
the best buys are 



World-famous 
EICO advantages 
guarantee your complete satisfaction: 
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Stereo Preamplifier HF85 



FM Tuner HFT90 



Stereo 

Amplifier-Preamp 

HF81 



Monaural Integrated Amplifiers: 
50, 30, 20, and J2*Watt 
(use 2 for Stereo) 



Monaural Preamplifiers: 
NF65. HFS1 
(stack Z for Stereo) 



Monaural Power Amplifiers: 
&0, 50, 35, 30, 22 and 14-Watt 
{use 2 for Stereo) 



• Advanced engineering • Finest quality components 

• “Beginner-Tested," easy step-by-step instructions 

• LIFETIME service & calibration guarantee 

• IN STOCK — Compare, then take home any EICO 
equipment— right “off the shelf"— from 1900 neighbor- 
hood EICO dealers. 



NEW STEREOPHONIC EQUIPMENT 
HF85: Stereo Di I Pre ipiifer is a complete stereo 
control system in "low silhouette" design adaptable to 
any type of installation. Selects, preamplifies, controls 
any stereo source— tape, discs, broadcasts. Superb -vari- 
able crossover, feedback tone controls driven by feed- 
back amplifier pairs in each channel. Distortion borders 
on unmeasurable even at high output levels. Separate 
lo-level input in each channel for mag. phono, tape head, 
mike. Separate hi-level inputs for AM & FM tuners & 

FM Multiplex. One each auxiliary A St B input in each 
channel Independent level, bass & treble controls in 
each channel may be operated together with built-in 
clutch. Switched-in loudness compensator. unction 
Selector permits hearing each stereo channel individu- 
ally, and reversing them; also use of unit for stereo or 
monophonic play. Full-wave rectifier tube power supply. 
5-12AX7/ECC83, 1-6X4. Works with any 2 high-quality 
power amplifiers such as EICO, HF14, HF22, HF30, HF35, 
HF50, HF60. Kit $39.95. Wired $64.95. Includes cover. 

HF8 Stereo Dual Amplifier-Preamplifier selects, 
amplifies & controls any stereo source — tape, discs, 
br .leasts— & feeds it thru self-contained dual 14W am- 
plifiers to a pair of speakers, Monophonically: 28 watts 
for your speakers; complete stereo preamp. Ganged level 
controls, separate focus (balance) control, independent 
full-range bass & treble controls or each channel 
Identical Williamson-type, push-pull EL84 power ampli- 
fiers, excellent output transformers. "Service Selector" 
switch permits one preamp-control section to drive the 
internal power amplifiers while other preamp-control 
section is left free to drive your existing external ampli- 
fier. Kit $69.95. Wired $109.95. Incl. cover. r 

MONAURAL PREAMPLIFIERS (stack 2 for Stereo) 
NEW HF65: superb new design, Inputs for tape head, 
microphone, mag-phono cartridge & hi-level sources IM 
distortion 0.04% @ 2V out. Attractive "low silhouette” 
design. MF65A Kit $29.95, Wired $44.95. HF65 (with power 
supply) Kit $33.95. Wired $49.95. 

HF61 : "Rivals the most expensive preamps" — Marshall, 
AUDIOCRAFT. HF61A Kit $24.95, Wired $37.95, HF61 (with 
power supply) Kit $29.95. Wired $44.95. 

MONAURAL POWER AMPLIFIERS 
(use 2 for STEREO) 
HF60: 60-Watt Ultra Linear Power Amplifier with 
Aero T0-330 Output Xfmr. : "One of the best-performing 
amplifiers extant; an excellent buy.” AUOIOCRAFT Kit 
Report. Kit $72.95. Wired $99.95. Cover E-2 $4.50. 

HF50; 50-Watt Ultra Linear Power Amplifier with 
extremely high quality Chicago Standard Out t Trans- 
former. Identical in every other respect to HF60, same 
specs at SOW. Kit $57.95. Wired $87.95. Cover E-2 $4.50. 
NEW HF35; 35-Watt Ultra-Linear Power Amplifier, 

Kit $47.95. Wired $72.95. Cover E-2 $4.50. 

HF30: 30-Watt Power Amplifier. Kit $39.95. Wired 
$62.95. Cover E-3 $3.95. 

NEW HF22: 22-Watt Power Amplifier. Kit $38.95. 
Wired $61.95. Cover E-2 $4.50. 

NEW HF14: 14-Watt Power Amplifier. Kit $23.50. 
Wired $41.50. Cover E-6 $4.50. 

MONAURAL INTEGRATED AMPLIFIERS 
(use 2 for STEREO) 
HF52: 50-Watt Integrated Amplifier with complete 
front end" facilities & Chicago Standard Output Trans- 
former. “Excellent vatu -Hirsch-Houck Labs. Kit $69,95. 
Wired $109.95. Cover E-l $4.50. 

HF32: 30-Watt integrated Amplifier. Kit $57.95. 
Wired $89.95. Both include cover. 

HF20: 20-Watt Integrated Amplifier. "Well-engi- 
neered” - Stocl , RADIO TV NEWS. Kit $49.95. Wired 
$79.35, Cover E-l $4.50. 

HF12: 12-Watt ntegrate Amplifier. "Packs a 
wallop”— POP. ELECTRONICS. Kit $34.95. Wired $57.95. 

SPEAKER SYSTEMS (use 2 for STEREO) 
HFS2: Natural bass 30-200 cps via slot-loaded 12-ft. 
split ?nical iss horn. Middles & lower highs: front radi- 
ation from 8 V 2 " edge-damped cone. Distortionless spike- 
shaped super tweeter radiates omni-directionally. Flat 
45-20,000 cps, useful 30-40,000 cps. 16 ohms. HWD 
36", lS'/i", 11 Vfe". "Eminently musical; would suggest 
unusual suitability for stereo.”— Holt, HIGH FIDELITY. 
Completely factory-built: Walnut or Mahogany. $139.95; 
Blonde, $144.95. 

HFS1: Bookshelf Speaker System, complete with fac- 
tory-built cabinet. Jensen 8" woofer matching Jensen 
com press ion -driver exponential horn tweeter. Smooth 
clean bass; crisp extended highs, 70-12.000 cps range. 
Capacity 25 w. 8 ohn WO: 11" x 23" x 9". Wiring . 
time 15 min. Price $39.95. £ 

FM TUNER - 

HFT90: surpasses wired tuners up to 3X its cost ’re- h 
w pre-a ned, temperature-compensated “front end” ^ 
-drift-free. Precision "eye-tronic” tuning. Sensitivity B - 
1 5 uv for 20 db quieting - 6X that of other kit tuners. | 
Response 20-20,000 cps ±1 db. K-folIower & multiplex S 
outputs. "One of the best buys you can get in high » 
fidelity kits.” AUDIOCRAFT KIT REPORT. Kit $39.95* 3 
Wired $65.95*. Cover $3.95. • 
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EDITOR'S REVIEW 



THE HI-FI SEASON 

B y the time this issue is in the hands of readers, 
the 1958 Hi-Fi season will be well under way. The 
Chicago show will be a thing- of the past, as will 
the Rigo shows in Albany, Syracuse, and Rochester, 
and the IHFM High Fidelity Show in New York will 
be in progress. Each year it seems as though there is 
greater public interest in our industry, and more and 
more “hi-fi” phonographs and radio-phono combina- 
tions are being sold to those who have heard the magic 
words and thus entered into the ranks of the thou- 
sands who find much real enjoyment in good repro- 
duction of music. 

Even the radio networks are beginning to take 
notice of the growing interest in good music, and 
some are already feeling their way into the intricacies 
of stereo. We do not have the slightest doubt that 
some form of stereo broadcasting will be agreed upon 
and become common within the next twelve monhts. 
For the sake of good quality and the minimum use 
of air space, we hope the method will be FM and 
multiplex, and if there is enough public interest it is 
possible that the FCC will rule in its favor. 

While we are wholeheartedly in favor of the sum- 
and- difference method of stereo broadcasting as pro- 
posed by Murray G. Crosby — and currently under- 
going engineering tests at New York’s WBAI, we 
think that some modifications of his proposal might 
be more readily acceptable to the background-multi- 
plex people, who have investments in equipment and 
who are engaged in businesses which have been made 
possible by FCC regulations. The presence of wide- 
band multiplex adapters in the hands of the public 
would certainly lower the value of the background 
music services even though “pirating” of the pro- 
grams is illegal. There are always some who risk the 
illegality for the sake of a few dollars. 

One of the problems of multiplexing is the crosstalk 
between main and sub-carrier channels, and the closer 
the channels are the more crosstalk there is likely to 
be. The use of a 50-kc subcarrier for stereo broadcast- 
ing, allowing for a 25 -kc swing, covers both presently 
used multiplex bands, and consequently the back- 
ground stations can be heard on an adapter of the 
Crosby type. The wide swing of the Crosby carrier 
undoubtedly gives a better signal-to-noise ratio, but 
present background stations are doing quite well with 
respect to noise with considerably less swing. 

We think that if the stereo subcarrier were to be 
set at 35 kc, for example, a swing of ± 15 kc would 
thus range from 20 to 50 kc. Allowing for a 5-kc 
clearance band, the background subcarrier could be 
set at 67 kc and allow a swing of ± 12 kc — which, we 
are told, is adequate, and many are swinging in the 
range of 6 to 8 kc. Then all background multiplex 
stations might readily use 67 kc, which many are al- 
ready using, and adapters or receiver-adapters for the 
public could be made so as not to receive the 67-kc 
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subcarrier. This would permit the continuance of the 
multiplex background services, which undoubtedly 
fill a definite need at present, and would still provide 
for a stereo-multiplex service, which would then func- 
tion as a sum -and -difference method. The increased 
crosstalk between the lower stereo sub-channel and 
the main channel might be increased somewhat, but 
we do not believe that this would be detrimental to 
the stereo effect. Channel separation on stereo pickups 
is seldom more than 20 db, and this seems to be thor- 
oughly adequate; we are told that 30-35 db can be 
obtained fairly easily, even with the 32. 5-kc sub- 
carrier now in use by some stations. 

We are of the opinion that this distribution of the 
subcarriers would serve both stereo and background 
interests in a thoroughly satisfactory manner. The 
use of the entire sub carrier spectrum for point-to- 
point services does not serve the general public par- 
ticularly, but we do not think that the broadcasters 
should displace the background operators from their 
established businesses, certainly not without due re- 
muneration. It should be possible for the two services 
to co-exist without any degradation of either one. 

MONTEREY JAZZ FESTIVAL 

There was a time when a jam session consisted of 
a few musicians and perhaps twice as many jazz buffs 
in a smoke-filled room some evening. But in the past 
few years these sessions have grown into festivals, 
lasting several days and attended by thousands. -The 
session in Monterey, California, which is to be held 
early this month, has really become “big business” 
requiring a $35,000 installation of sound reinforce- 
ment and recording equipment, with some 525 watts 
of power being available to drive the five complete 
speaker systems consisting of 22 separate speaker 
units. The entire installation will be handled by 
Ampex — which is almost close enough to run back to 
from Monterey to get a forgotten cable or microphone. 

In any case, full information about the installation 
is too long for this column, but we have been promised 
pictures and a complete description for next month. 
We believe it will be interesting. 

ERRATA, AGAIN 

The photo of Harman-Kardon’s FA-10 tuner-ampli- 
fier which appeared on page 44 of the September 
issue was incorrectly labeled the F-10. The tuner, 
of course, has only two controls, and is somewhat 
smaller in size. 

E. B. Harrison, of Altec’s Peerless transformer 
division, calls our attention to an error in the number 
of the transformer used in the Isodyne amplifier de- 
scribed in the August issue — it should be S-258-Q 
instead of S-268-Q as shown on the schematic. He’s 
right, of course, since the latter is a discontinued item. 
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PRECISION . . . 



precisely 
for music! 




A pickup precisely designed for 
music l A stereo pickup with all 
the compliance , f requency 
response and distortion-free 
performance required for the 
highest quality music repro- 
duction. his... is the 
STANTON Stereo- 
FLUX VALVE... where 
quality starts and the 
music begins! 



The STANTON Model !% UNIPOISE Arm 
with integrated Stereo- FLUX VALVE pickup 
mounts easily on all quality transcription turn- 
tables. Precision single friction-free bearing adds 
gentleness to quality. $59.85 with replaceable 0,7 
mil diamond T-GUARD Stylus. 

For use in all pickup arms— automatic or manual 
— choose the STANTON Model 37 1 Stereo- 
FLUX VALVE cartridge. On monophonic rec- 
ords it will outperform any other pickup except 
the original FLUX VALVE ... on stereophonic 
records it is peerless! $29.85 with replaceable 0.7 
mil diamond T-GUARD Stylus. 



PHOTOGHAPMCtJ dV MOrtT 




"For those who can \hear\ the difference 



FINE QUALITY MICH FIDELITY PRODUCTS BY 



PICKERING & COMPANY, INC., Plainview, N. Y. 

FLUXVALVE, T-GUARD. UlllPOISE Are registered trademarks of Pickering & Co., inc., 



Address Dept. A 108 for a free copy of IT TAKES TWO TO STEREO by Walter O. Stanton. 
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1 in 35,000,000 

How the telephone switching 
system sorts numbers in seconds 



When you dial out of town, the telephone switching sys- 
tem performs an amazing feat. It sorts out the one other 
number in 35 million you want, and connects you to it in 
seconds. The other telephone may be thousands of miles away. 

Bell Laboratories engineers endowed this great switching 
network with almost superhuman capabilities. As you dial, the 
machine listens, remembers, figures out the best route, makes 
connections, alerts, reports, even corrects itself. If it detects 
trouble on the way, it files a report, then chooses other circuits 
and goes on to complete your call. All you are aware of is the 
end product— the completed call. 

Yet at Bell Telephone Laboratories, switching engineers 
see the present system as only a beginning. Ahead they see— 
and are developing— new systems vastly more flexible and 
capable than today's. Nowhere in telephone technology is the 
challenge greater. Nowhere are dreams coming true faster. 
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H ] BELL TELEPHONE LABORATORIES 



WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 



These Bell Telephone System directories 
list some of the 35,000,000 telephones now linked 
by the Direct Distance Dialing system 
developed at Bell Laboratories. In seconds, 
this unique machine sorts out and connects 
you with precisely the number you want. 
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A Two-Way Stereophonic 

Amplifi er 

B. B. BAUER, : J. HOLLYWOOD,* and G. MAERKLE* 



With this ingenious circuit, stereophonic phono systems may be reduced 
in number of tubes required and consequent cost while maintaining low 
distortion and simple amplifier design for medium-power installations. 



N ot the least of the problems of 
stereophonic reproduction is that 
of space and cost. The necessity of 
providing two separate reproducing 
channels doubles everything with the 
exception of the pickup stylus. It is 
evident that if stereophony is to be en- 
joyed by a wide segment of population, 
new engineering approaches must be 
found for minimizing the bulk and cost 
of stereophonic equipment without sac- 
rificing quality. The amplifier descrihed 
in this article helps to solve this problem. 

The new amplifier is called a “two-way 
amplifier” because it uses a single push- 
pull stage to amplify two independent 
signals. Its total power output is equiva- 
lent to that of a single push-pull ampli- 
fier using the same tube compliment. 
The separation between the two channels 
on the average is better than 25 db. 
The cost is only a little more than that 
of a single push-pull amplifier and con- 
siderably less than that of two separate 
push-pull amplifiers of similar total per- 
formance. 

To understand the principles upon 
which the new amplifier is based, refer- 
ence is made to Fig. 1, which illustrates 

* CBS Laboratories, 227 High Ridge 
Road, Stamford , Connecticut. 




a push-pull stage. 




H= .707 (L+R) 



Fig. 2. Equivalence of 45/45 L and R 
modulation and H and V Sum-and-Dif- 
ference modulation. 

a push-pull output stage operating in 
class A or AB. This stage differs from a 
conventional transformer-coupled push- 
pull stage in having two instead of one 
input and output transformers. A signal 
applied to the winding M only will drive 
the two grids in opposition, so that the 
stage will perform in a conventional 
push-pull fashion, i.e. an output signal 
will appear at the winding M u and 
since the incremental plate currents will 
be oppositely directed there will be no 
output at Nj. A signal applied to the 
winding N only will drive both grids 
equally and the incremental plate cur- 
rent will be in the same direction result- 
ing in parallel operation, i.e. there will 
be output at Nj but not at Mj. Such a 
pusli-pull stage will amplify two inde- 
pendent signals with little interaction, 
and it could conceivably be used to am- 



plify the left (L) and the right (R) 
stereophonic signals independently of 
each other. Its operation, however, would 
not be entirely satisfactory. One of the 
obvious faults, for example, is that the 
two channels are not identical. The 
push-pull channel will have a greater 
power handling capacity than the paral- 
lel channel for given frequency response 
and distortion, and in stereophonic work 
it is best to provide channels of equal 
capacity for both signals. 

Improved Circuit Arrangement 

An improved circuit can be provided 
by considering an additional principle. 
In Fig. 2 is shown a stereophonic groove 
in cross-sectional view. Let us assume 
that in the process of modulation the 
apex of the groove is driven from the 
point P to the point Q. This comes about 
because of two stereophonic 45/45 -deg. 
signals L and B. We notice at this point 
that precisely the same result would have 
been accomplished by a horizontal mod- 
ulation H = .707 (L 4- i?) , and a vertical 
modulation F = .707 (L- R). Therefore, 
except for the factor .707, a 45/45 mod- 
ulation is equal to a horizontal-vertical 
modulation in which the sum signal 
S ~ L +- R is recorded horizontally and 



Fig. 3. Reproduc- 
tion of Left and 
Right channels 
played as S and 
D signals with a 
Horizontal - Verti- 
cal pickup. 

> 
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Fig. 4. The use of the Two-Way amplifier 
with a 45/45 pickup. 



the difference signal B - L-R is re- 
corded vertically. This is an important 
identity which should be kept in mind : 
The two systems are really one and the 
same but are merely expressed by a dif- 
ferent set of equations. It has been ob- 
served that the sum signal S is apt to 
carry the bulk of the power while the 
difference signal B principally conveys 
the stereophonic information. 

Let us now consider one way of com- 
bining these principles to achieve the 
reproduction of a 45/45 record with the 
single push-pull stage. The record may 
be reproduced with a horizontal-vertical 
pickup connected as shown in Fig. 3. 



The horizontal section reproduces the 
sum signal S = L + R and its output is 
applied to the input winding M which 
will actuate the stage in accordance 
with its maximum power handling capa- 
bility. The vertical section reproduces 
the difference signal B — L- R and its 
output is connected to the winding N. 
The windiug is now center-tapped 
and provided with sufficient turns to 
generate two signals + S and - S. One 
side of Nj is connected to this center 
tap. The voltages between the other side 
of Nj and the two free ends of M 2 now 
may be calculated as follows : 

A. = D + 8=(L-R) + (L + R)=BL 
B = B-S= (L-R) - (L + R) = -2R 

Thus we see that a horizontal-vertical 
pickup combined with the special push- 
pull stage and matrixing output trans- 
formers will produce two independent 
L and R signals from a 45/45 disc. These 
two signals may be applied to the stereo- 
phonic loudspeakers in the usual man- 
ner; noting however that the phase of 
one of them is reversed, but this can be 
readily corrected by reversing one pair 
of leads. The performance of this unit 
will be indistinguishable from that of 
two independent amplifiers and loud- 
speakers driven with a 45/45 pickup. 

Use with 45/45 Pickup 

The final question now can be an- 
swered : How to use this stage with a 



45/45 pickup? Consider the potentials 
at the grids of the tubes. Referring again 
to Fig. 3, the upper grid has a potential 
(L-R) -l- (L + R) =2L and the lower 
grid has the potential (L-R) - (L + R) 
--2R. Therefore, the potentials at the 
two grids are equal and opposite to 
those supplied by a conventional 45/45 
pickup. Some stereophonic pickups have 
four terminals and they will be directly 
usable with the two-way amplifier by 
suitable connection. Other pickups are 
purposely provided with terminals of 
opposite polarity. Such an arrangement 
is shown in Fig. 4. 

It should be noted that by reversing 
the phase of one of the stereophonic 
signals, the single stage will continue to 
handle a virtual sum signal in push-pull 
and a virtual difference signal in paral- 
lel, and this will utilize its capabilities 
most effectively. One of the loudspeakers 
is also reversed in phase as previously 
mentioned to preserve the proper phas- 
ing of the sound from both channels. 

Advantages 

The two-way amplifier has several 
advantages over two equivalent single- 
ended amplifiers. A good single -ended 
stage is difficult to design because of the 
saturation of the output transformer 
iron. In the two-way amplifier the push- 
pull transformer is not subject to satura- 
tion. This transformer carries the sum 

( Continued on page 92) 




Fig. 5. Complete schematic of a practical amplifier using the Two-Way principle to provide a total of 1 0 watts of power at 

less than ] per cent harmonic distortion. 
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The Two Approaches 



To build in or not to build in — that is the question. And here are two examples which have 
been created by or for their owners and which satisfy their individual tastes in decor. 



A s long as people dipeer in tastes, there will be differences 
in the insides of their homes. Some enjoy the built-in 
installation with its many advantages, while others prefer 
conventional furniture with its many advantages. Living habits 
certainly differ from house to house, and the requirements 
seem to differ just as widely. 

An exponent of the “furniture” school, Robert L. Cantillo, 
of 2726 Valentine Avenue, Bronx, 1ST. Y., remodeled an old 
buffet considerably, hinging its top, and replacing the legs 
with more modern ones, and installed a complete system in 
the result. The photo at the right shows the finished unit, 
which houses a Concertone 1401 tape recorder, Weathers 
turntable and pickup, Glaser-Steers changer, Radio Craftsmen 
AM-FM tuner, and an EICO preamplifier, together with a 
30-watt McIntosh amplifier. When not in use, the controls are 
hidden behind two panels which are covered by the same type 
of grille cloth as that at the top. 

The built-in approach is shown below — an installation 
planned for a fatnily in Tucson, Arizona. In this photo, sent 
us by Louise Price Bell of that city, all the necessary equip- 
ment is accommodated in a one-wall music center. The TV set 
is at the right height for viewing from twin couches in the 
corner opposite, the record player is in its own little niche, with 
the preamp controls above the TV set, speaker switches for 
the entire house under the player compartment, and the AM- 
FM tuner below. Musical instruments that various family 
members play are stored behind closed doors, kept free from 
dust, and records are on conveniently sloped shelves at the left. 
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Standing Waves— An Audio 

Booby Trap 

WILLIAM D. BELL* 

The acoustics of the listening room have always been considered important, but the analysis and cure 
have not often been discussed. The author describes one type of trouble and tells how to correct for it. 



N ot long ago I witnessed an impres- 
sive static rocket-engine test. The 
test stand was nestled in a ring of 
hills in a remote, isolated spot. When 
the engine was fired, it shot a column 
of fire, smoke, and steam blistering 
down a canyon, and the tremendous 
energy shook the very ground of the 
distant hill where I stood. Sound levels? 
180 db and more at the engine — enough 
to burst your eardrums, or worse, if 
you were close. As I watched this awe- 
some demonstration, the terrifying sound 
level rose higher and higher and then 
abruptly weakened, suddenly reversed 
itself and grew stronger again. The 
wavering sound effect continued. Later, 
I asked one of the test engineers how 
they controlled the rocket engine to 
make it change its power setting. The 
engineer laughed. “What you were hear- 
ing,” he said, “wasn't a change in the 
sound of the engine; it was just stand- 
ing waves in the valley.” 

This rocket-engine demonstration was 
probably as impressive a display of 
standing waves as anyone could ever 
hope to hear. The same phenomena can 
make a perfect hi-fi rig sound mediocre. 
What are standing waves? How do you 
know if the} 7 exist? And what can you 
do about them? 

Take the case of Ed Goldenears. 1 Ed 
built his own amplifier and preampli- 
fier. He designed his speaker box and 
had it made by a first-class cabinetmaker. 
He put a great deal of care and expense 
into the selection of all components of 
the system. When he was done, his wife 
said, “It sounds wonderful !” All of his 
neighbors and friends agreed. Ed, being 
a genuine golden-ear, said, “It just 
doesn't sound right!” He had listened 
to reproduced sound in some of the best 
recording studios in Hollywood and he 
knew just how good reproduced music 
could sound. 

Our friend Goldenears diligently 
checked his system; he ran frequency 
tests, power-level tests, distortion tests, 
and speaker-box tests. So far as he could 

* Route 2, Box 923, Tucson , Arizona. 

1 Not his real name. 
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tell, he had an exceptionally fine system. 
But it just didn't sound right! 

Remembering the long-standing argu- 
ment between the triode purists and the 
pentode advocates, he revamped the out- 
put stage of his amplifier. Triodes were 
substituted for the pentodes formerly 
used. Again he ran extensive listening 
tests. He played the same passages over 
and over, at low level, medium level, and 
HIGH level. Over and over and over. 
This sort of thing almost drove Mrs. 
Goldenears, who didn't have golden ears, 
crazy. Fortunately, she didn't know 
that worse was yet to come. 

So far as Ed could tell, the change in 
tube types made no difference — it still 
just didn't sound right. The next step 
was to change output transformers and 
try the Ultra-Linear circuit. This didn't 
help, either. 

Ed was both diligent and persistent. 
He took his expensive speakers out of 
the cabinet and took them to the manu- 
facturer. “They're no good,” he stated, 
belligerently. The manufacturer ran 
frequency-response tests on the speakers 
and compared them with new speakers 
coming off the line. Ed's speakers were 
excellent. Their self -resonance was way 
down where it should be. Nevertheless, 
he had the manufacturer remagnetize 
the permanent magnets, just to make 
sure nothing was wrong. Remounted, 
the speakers still didn't sound right. 

A speaker box plays a large part in 
any high-fidelity system. It was natural 
that Ed next directed his attention to his 
lovely mahogany bass-reflex speaker en- 
closure with its twenty coats of hand- 
rubbed lacquer. He placed a resistor in 
series with the lead to the speakers, 
used an oscillator to feed his amplifier, 
and by measuring the voltage across 
the series resistance, located the reso- 
nant peaks of both the box and the 
speaker. He sawed out the bass-reflex 
ports in the speaker box to make them 
larger. He covered the holes to make the 
ports smaller. He increased the internal 
bracing of the box for better rigidity. 
He converted the bass reflex to an in- 



jju jujiu mu iuaimiacturer remagneuze 
the wWM&m&r ©asffacfjahLBteWteoraiake 



finite baffle. He converted the infinite 
baffle to an exponential horn. 

For evei’y change made in the speaker 
box, a complete set of response curves 
was taken. Our friend Goldenears was 
nothing if not a perfectionist. Moreover, 
he was not going to be misled by taking 
too wide spacing in his frequencies and 
thus miss pertinent information. The 
sine-wave oscillator alternately made the 
big woofer boom, shaking the pictures 
on the walls, and then shrieking until 
Ed's wife held her ears. And so Ed, test- 
ing and checking, went on — day after 
week after month. Two years elapsed. 
The system still just didn't sound quite 
right ! Ed was aging rapidly, and his 
wife was getting old twice as fast. 

One weary night, Ed was for the 
umpteenth time running response curves 
on the system. The familiar bedlam of 
groans, moans, and shrieks began to 
issue from the powerful speakers. Ed's 
wife stood in the doorway, her lips 
moving as she pantomimed an ultimatum 
which neither she nor her husband could 
hear. The door slammed behind her, and 
Ed was alone for another night of re- 
search into the mysteries of High Fidel- 
ity. 

Standing Waves Discovered 

About half an hour later, a strange 
thing occurred. Ed Goldenears was cross- 
ing the room, intending to change the 
setting of the oscillator. Halfway across 
he suddenly stopped with a shocked, 
surprised look upon his face. In the spot 
where he was standing he could hear 
absolutely no sound ! Hurriedly, he 
backed across the room and slowly, inch 
by inch, worked his way forward again. 
This time he hadn't found a dead spot. 
He slapped the side of his foggy head 
the better to clear his ears and tried it 
again. This time he found the dead spot 
again. Standing stiffly in the mysterious 
spot, he slowly rotated his head from 
side to side. He found that he could 
make the sound come and go by the 
position of his head. Exploring further, 
he found that there were spots in the 
living room where the sound was much 

AUDIO • OCTOBER, 1958 



About half an hour later, a stranere 



louder than it was in other locations. 
He tried shifting the frequency of the 
signal generator from 190 cps. A change 
of just a few cycles in either direction, 
and the phenomenon he had discovered 
disappeared. However, every time the 
oscillator stood at 190 cps, he could find 
spots of sharp silence and other loca- 
tions of shockingly loud sound. Edward 
Goldenears had discovered standing 
waves — and the source of all his trou- 
bles! 

The quality of sound reproduction 
depends not only upon turntables, pre- 
amplifiers, amplifiers, and speakers, but 
upon the acoustical environment of the 
hi-fi rig. In words of one syllable, the 
calibre of sound reproduction depends 
also upon the room in which the equip- 
ment is located. 

This is why a hi-fi system that 
sounded wonderful at the dealer's may 
sound only mediocre in your own home. 
Or vice versa! 

We are all familiar with reverbera- 
tion, which we recognize as the “live- 
ness” or “dead ness” of a room. When 
we visit an empty house, our footsteps 
are loud as we walk across the bare 
floor, and speech is often muffled and 
garbled. This is because there is noth- 
ing in the house to damp the sound- 
no rugs, no draperies, no furniture. 
Instead, the hard surface of plaster wall 
and hardwood floors cause the sound to 
bounce in multiple, continuous reflec- 
tions. Such empty rooms have very long 
reverberation time constants. 

At the other extreme are the acousti- 
cal “dead” rooms that have been built 
for making accurate sound measure- 
ments in an area free of reflections. 
Stand quitely for a moment in such a 
completely dead test area. You are soon 
conscious of a feeling of pressure in 
your head ; your breathing is abnormally 
loud, and the pounding under your 
shirt sounds like Poe's Telltale Heart . 

Sound waves follow the same laws 
of reflection as light waves. Under nor- 
mal circumstances, a sound bounces 
around randomly within a room and is 
rather quickly absorbed by damping 
materials in the room. There remain the 
special circumstances that create stand- 
ing waves. This occurs in small rooms 
with parallel reflecting surfaces. Un- 
fortunately, this is a perfect description 
of the rooms in which we live and play 
our high-fidelity systems. We have ceil- 
ings exactly parallel to the floor, at 
least in most houses. The four parallel 
walls of each room are hard, reflecting 
plaster or glass. 

Causes 

What causes the standing wave? To 
answer this question, we must first re- 
member the nature of sound. Sound 
travels in waves from either the source 
of the sound or from a reflection. A 
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Fig. 1. Particle distribution along a sound 
wave. 



sound wave exists as a compressional 
wave motion in an elastic medium, the 
air. Figure 1 illustrates how a simple 
sine wave consists of a series of suc- 
cessive areas of compression and rare- 
faction. When a reflected wave exactly 
matches compression with a rarefaction 
area of the original sound, cancellation 
occurs. When the reflected signal is in 
the same phase as the original, the sound 
waves reinforce themselves, and as they 
reflect back and forth the amplitude of 
the sound increases. These are standing 
waves ! Sound reinforcing at such criti- 
cal frequencies can amount to 20 to 25 
db or more ! Thus, the standing- wave 
frequency may actually be heard ten to 
twenty times as loud as other frequen- 
cies. The whole room resonates at some 
critical frequency, just as a bass-reflex 
speaker box resonates to reinforce the 
low-frequency range. 

Understanding a little about standing 
waves, it is obvious why Ed Goldenears' 
hi-fi system didn't sound right to him. 
All of the effort of producing a really 
superior reproducing system is aimed 
at securing linear reproduction — all fre- 
quencies are reproduced at the same 
sound level. And yet, in Ed's case, one 
frequency — 190 cps - — was amplified 
twenty times louder than any other fre- 
quency — amplified by the room itself / 

Typically, serious reinforcement of a 
critical frequency will occur when the 
wave length of the sound is twice the 
height of the ceiling. Standing waves 
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can also occur at a harmonic of the 
fundamental. In one case of a living 
room that was carefully measured, the 
fundamental frequency of standing 
waves was related to the height of floor 
to ceiling and the fourth harmonic of 
that fundamental to the wall-to-wall 
dimensions within the room. 

How can you tell if there are standing 
waves in your hi-fi area? 

Finding and Curing the Trouble 

The best solution is to follow the ex- 
ample of our old friend, Ed Goldenears. 
Get a sine-wave oscillator and start ex- 
perimenting. Your primary require- 
ments are a lot of patience and the abil- 
ity to maintain diplomatic relations with 
the woman in your house. The human 
ear is, after all, a very sensitive sensory 
device. Attempting to explore a typical 
room with a microphone is very difficult, 
or impossible, because of the multiple 
reflections. 

What do you do if you find that stand- 
ing waves are affecting the quality of 
your reproducing system? The best 
answer is to move, and this time make 
certain that your new hi-fi quarters in- 
volved rooms of adequate dimensions, 
with no parallel walls or floors and 
ceilings, and with optimum reverbera- 
tion characteristics. If such an upheaval 
in your domestic life poses problems, 
there is another answer. 

What must be done is to insert a 
deliberate nonlinear characteristic into 
your amplifier response. Thus, at the 
critical frequencies, your hi-fi rig will 
put out less energy, but this lesser 
energy will be amplified by the room 
resonance to make the over-all response 
approximately correct. (It's things like 
this that make high fidelity an art and 
not a science!) 

Ed Goldenears followed the first plan 
of action, moving not because of the 
hi-fi system, but because of his job. He 
soon discovered that his new home had 
standing-wave resonances, also! He then 
(Continued on page 65) 
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Fig. 2. Standing-wave neutralizing circuit. 
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A Simplified Audio 

R. C. CHAPLICK* 



Amplifier 



For the home constructor who wants reliability and permanence of perfermance, this return to 
time-tested engineering principles will be thoroughly appreciated. In addition to a simple and 
clearly presented design, the author throws in some excellent tips useful in everyday audio work. 



Fig. 1. Simplified 
block schematic 
of amplifier. 
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R ecent descriptions and photographs 
in audio magazines indicate that 
there is a marked lack of simplicity 
in home audio systems. Operation of 
some systems can only be compared to 
the complexity of a guided missile 
count-down. The advantages of system 
simplicity were previously presented by 
the author, 1 and the application of sim- 
plicity to an amplifier unit will be dis- 
cussed herein. The main benefit of sim- 
plification is improved reliability instead 
of the built-in obsolescence characteristic 
of present day American products — 
what one buys becomes obsolete between 
the store and home. A simplified ampli- 
fier having year-in, year-out dependa- 
bility can be installed and forgotten. 

Because countless amplifier circuits, 
ranging from small ten- watt units to the 
100-watt laboratory units which are now 
popular, are available, readers undoubt- 
edly will question the need for still an- 
other circuit. Unfortunately, designers 
of high fidelity amplifiers have not re- 
tained design features of professional 
broadcast equipment. These features, 
which help to improve reliability, have 
changed very little in the past decade. 
For example, broadcast amplifiers are 
of fixed design and do not need adjust- 
ment whereas nearly all high fidelity 
amplifiers require at least one adjust- 
ment for proper tube operation and a 
few require elaborate test equipment for 
this purpose. Many of the power sup- 
plies are over-elaborated beyond actual 
needs. Finally, the over-all gain of many 
preamplifier-amplifier combinations is 
too high. Current practice is to buy and 
to assemble a train of amplifiers with 30 
to 50 db too much gain. Gain setting is 
then confined to the first 20 deg. of a 
rotary control, and the remaining 300 
deg. is wasted. (This situation is some- 
what analogous to those automobile en- 
gines which have 300 horsepower al- 
though only 100 are really needed.) 
Questions asked in audio magazines ver- 
ify that too many people have the mis- 
conception that only the first 20 deg. 
should be used. Listeners should not be 
alarmed by the necessity for full rota- 
tion of the gain control. 

* 10001 McKenney Avenue, Silver 
Spring, Md . 



The reliability of an amplifier is im- 
proved by several methods. (1) Individ- 
ual parts which have a known high re- 
liability are used exclusively. (2) 
Reliability is inversely proportional to 
the number of parts. Therefore, by a 
simple decrease in the total number of 
parts the reliability can be increased. 
Although distortion is also inversely 
proportional to the number of parts, 
reduction of distortion will not be as 
startling as the improvement of reliabil- 
ity. (3) Design unity is built-in. That 
is, each chassis is complete in itself and 
is not dependent for power on any 
other chassis. 

Critical Points 

High fidelity enthusiasts probably will 
feel helpless with an amplifier without 
adjustments. However, a few disadvan- 
tages of adjustments are as follows. 
First, sliding contacts are notoriously 
unreliable, and elimination of them im- 
proves reliability. Second, assume that 
an amplifier has a potentiometer in the 
cathode circuit of the output tubes to 
balance the plate currents and to pre- 
vent saturation of the transformer core. 
How often is it balanced 1 ? Third, is this 
balance really critical? An extremely 
low percentage of distortion can be 
achieved by precise adjustment. Con- 
versely, misadjustment of the same con- 
trol results in high distortion. Moreover, 
a home amplifier is not a laboratory 
instrument and should not require re- 
adjustment or recalibration each time 
the power is turned on. Since small de- 
grees of distortion can scarcely be heard 



and large degrees are intolerable, a 
fixed, dependable, middle ground is pre- 
ferred. Furthermore, the output trans- 
former recommended herein has a per- 
missible d.e. primary unbalance of 15 
percent. In this manner audible distor- 
tion results chiefly from aging tubes 
which can be replaced. 

An amplifier intended to reproduce 
music should reproduce the music as 
naturally as possible. Maximum natural- 
ness depends upon a number of factors. 
The speaker system and the listening 
room acoustics have great influence, but 
a discussion of these items is out of 
place in this article. Noise in both the 
amplifier and the listening room should 
be at a minimum. Obviously, a noisy 
room is not the proper place in which 
to listen to music, but the amplifier 
should be designed to have low noise in 
order to produce a high signal-to-noise 
ratio. 

In addition, the dynamic range of the 
amplifier also should be high. That is, 
the amplifier should have enough power 
to reproduce any sudden high ampli- 
tude signal without clipping. Unfortu- 
nately, it is not always possible to pre- 
dict whether ■ the signal source will 
overdrive the amplifier. An ample re- 
serve of power can be maintained easily 
by designing the system to drive the 
amplifier to half of its maximum power 
output with the average peak output 
signal from the preamplifier or control 
unit. Some automobile buffs may retali- 
ate and say that half the power output 
is being thrown away. Such is not the 
case because a Hearing Contour Com- 
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to listen to music, but the amplifier 




pensator in the control unit utilizes full 
output at low frequencies. 

A properly designed amplifier does 
not require an elaborate and expensive 
power supply. A separate power supply 
to produce direct current for tube fila- 
ments is unnecessary in high-level cir- 
cuits. Nor do filaments have to be biased 
above “ground” in such circuits. 

Before a reader starts building an 
amplifier he should determine the needed 



sensitivity. For example, the MuJlard 
520 amplifier 2 requires only 0.3 volts 
rms input to be driven to full output. 
On the other hand, one kit-type pre- 
amplifier has “Output to main amplifier, 
0 to at least 2.5 volts rms from any 
normal program source.” If this pre- 
amplifier-amplifier combination is used, 
a slight turn of the volume control can 
easily overdrive the amplifier. Obviously, 
more attention should be paid to the 



input sensitivity. 

Specifications for a simplified ampli- 
fier are now easy to make : 

1. The amplifier should be flat from 20 
to 20,000 cps. 

2. Distortion should be at a minimum. 

3. The signal- to-noise ratio should be 
high. 

4. The input sensitivity should be 
matched to the preamplifier output. 

5. There should be no adjustments. 

6. No high-voltage leads should be out- 
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side the chassis. With proper part 
orientation the amplifier and its power 
supply can be on a single chassis. 

7. For home use the peak power output 
should be about 30 watts. 

Discussions of these specifications 
with an audio consultant lead to the 
amplifier block diagram shown in Fig. 
1, and the complete schematic in Fig. 2. 
Essentially, the amplifier consists of 
three main circuits : output, input, and 
feedback. 

Circuit Description 

Output Circuit. The output circuit of 
the Milliard 520 amplifier 2 is used to 
take advantage of the high power out- 
put. 

Input Circuit. The input circuit con- 
sists of the necessary amplifier and 
phase-splitter stages to drive the output 
circuit. Much has been written recently 
on the subject of phase splitting. Unfor- 
tunately for the high fidelity field, a very 
simple device, an input transformer, 

has been avoided for phase splitting. 
The input transformer probably has 
fallen into disrepute because it will not 
pass a perfect square wave. The author 
does not listen to square waves, since 

other methods of testing steady and 

transient response are available and the 
lack of square corners is of little im- 
portance. High-quality musical repro- 
duction is the primary object of this 
amplifier. 

After reading about phase splitters 
the author finds no scientific and only 
two non -technical disadvantages of input 
transformers. The disadvantages cited 

most often are cost and space required. 
The Chicago Standard transformer 
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(WF-28) suggested herein has base di- 
mensions of 1% x 1% inches. This area 
is no greater than that required for a 
6SN7 or even a 12AIJ7. Therefore this 
argument is no longer valid. High-qual- 
ity transformers are expensive (WF-28 
is $10.70), and manufacturers of ampli- 
fiers can use this as an excuse for not 
employing the transformer. How consider 
the phase splitter in a Williamson-type 
amplifier. If low-noise resistors are used, 
the cost of the stage is six to seven dol- 
lars. On the other hand, if the builder 
adds six more dollars for the trans- 
former and its shield he makes substan- 
tial gains in performance. Furthermore, 
in an audio system whose over-all cost 
can approach eight hundred dollars the 
sacrifice of quality for a few dollars is 
hardly justifiable. 

The input transformer enables this 
amplifier to be separated a very long 
distance from the preamplifier or control 
unit without being subject to switching 
transients or r.f. pickup. The trans- 
former has a higher inherent stability 
than a tube phase splitter, and it is 
balanced at all frequencies. In a tube 
phase splitter the resistance-capacitance 
characteristics of the plate and the cath- 
ode circuits are not equal at all fre- 
quencies. Therefore, compensation is 
necessary to overcome this deficiency. 
The main advantage of a precise center- 
tapped input transformer is that it 
provides a fixed, balanced, input ampli- 
fier, and controls or adjustments for 
this purpose are unnecessary. 

Feedback. Three types of feedback 
are employed, and in order of impor- 
tance they are : 

(A) Primary voltage feedback from 
the plates of V s and V, to the 
cathodes of V t and V s . 

(B) Feedback in the output stage itself 
via the screen grids of V s and V , t . 

(C) Subsidiary current feedback caused 
by the unbypassed cathode re- 
sistors of V i and Y 2 . 

Feedback ,(B) is adequately described 
in reference (2). Hence, no explanation 
is needed in this article. 
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Feedback (A) and (C) comprise a 
form of Duerdotli's multiple feedback, and 
the two feedback voltages must be added 
together to determine the performance. 




Fig. 7. Arrangement of Vector sockets for 
amplifier stages. 



The performance, however, will be de- 
termined primarily by (A). The sub- 
sidiary feedback increases the stability 
by reducing the slope of the [3 A charac- 
teristic over a wide range of very low 
and very high frequencies. Readers 



should consult reference (3) for a more 
detailed and technical explanation of 
this feedback. 

Transient response is improved with 
this type of feedback. Most amplifiers 
have feedback from the secondary of the 
output transformer to the cathode cir- 
cuit of the input tube. The leakage re- 
actance of the output transformer will 
create phase shift and delay. Thus, the 
transformer holds up the feedback in- 
formation, and the transient response is 
not as good as it could be. The feedback 
circuit contains no reactive elements 
and results in low phase shift and feed- 
back delay and improved transient re- 
sponse. For a general discussion of 
transient response, reference (4) is 
recommended. 

Construction 

Figure 3 shows the dimensions for 
drilling and punching almost all the 
holes in the chassis. Some holes, e.g. 
tube socket screw holes, are best located 
with the socket itself and are therefore 
omitted. An aluminum chassis must not 
be used because it is inadequate to sup- 
port the weight of the transformers. A 
steel chassis is stronger, provides elec- 
tromagnetic shielding, and is worked al- 
most as easily as an aluminum one. Pilot 
holes for chassis punches are made with 
the following technique. An “egg-beater” 
hand drill is used with a succession of 
small drills to obtain a 3/16" diameter 
hole. Then a and a %" diameter 
drill are clamped in a carpenter's brace 
and used in succession do produce the 
pilot hole for the punch. When all holes 
are drilled, punched, and deburred, the 
chassis and the pottom plate are washed 
thoroughly with a detergent to remove 
all grease and oil. After they are rinsed 
and dried, the chassis and bottom plate 
are sprayed with clear plastic. 

( Continued on page 101) 




The New Steampax Recorder 

Documentary evidence that just because you read it in 
print is no reason you must necessarily believe it. 



A t recent industry-wide trade 
Shows, the new Steampax Model 
SP-3 three channel stereo tape re- 
corder has scored an immediate success 
in the professional field of recording. 
As a consequence, the editors of this 
magazine have asked that this fresh new 
concept of well-known and long ac- 
cepted principles (antedating the con- 
ventional magnetic tape recorder by 
several decades) be set forth in some 
detail as a matter of record, and as a 
tribute to those investors who have taken 
the business risks of underwriting the 
new Steampax Corporation, manufac- 
turers of this intriguing 1.59-pound 
portable. 

The author has been identified with 
this project since its inception approxi- 
mately three years ago, when he was 
first approached by Mr. S. E. Morper, 
now president of the corporation. Mr. 
Morper at that time expressed the 
opinion that many of the deficiencies 
and shortcomings of the modern day 
magnetic tape recorder might be over- 
come, and final results improved, if 
much of the older art were re-examined 
and applied with new relationships. The 
results of this development program 
on this steam-powered recorder have 
far exceeded the expectations of Mr. 
Morper, his technical and administra- 
tive staff, the investors, and the author. 
It is a distinct privilege to have been 
asked to -set forth in some detail the 
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STEAM MUST THEREFORE E»E trapped 
WITHIN THE MAGNETIC TAPE ITSELF 

technical aspects of this new 15.9-pound 
recorder. 

A brief survey of the shortcomings 
of the conventional motor driven mag- 
netic tape recorder will serve to illus- 
trate the manner in which the original 
design for the new recorder was con- 
ceived. Parenthetically, let it be stated 
that the author is convinced that the 
magnetic tape recorder, like the phono- 
graph disc, unfortunately, is here to 
stay, and that co-existence of the new 
Steampax recorder and magnetic tape 
recorders is certainly possible and prob- 
able. 

One of the principal drawbacks of 
most tape recorders is that their op- 
erating range is restricted to areas 
served by commercial electric power 
companies. In many areas, not only in 
this country but throughout most of 
the rest of the civilized and uncivilized 
world, commercial electric power is 
erratic, undependable and more often 
than not. especially in the more remote 
regions, completely unavailable. Hence 
a self-powered system was conceived to 
be highly desirable for the new recorder. 
Electric battery power was considered 
initially and discarded early during the 
investigation, as like electric power in 
general, new batteries or battery charg- 
ing equipment are not always conveni- 
ently available. 

It is well-known, however, that four- 
fifths of the earth’s surface is covered 
with water. Therefore steam was chosen 
as a source of primary power, since 



most tape recorders is mat men* op- 
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wherever water is available, the operator 
would be in a position to replenish his 
“battery,” so to speak. 

Magnetic tape recording systems in 
general are characterized by many short- 
comings which have been overcome in 
the new Steampax (patents pending) 
recording system. 

These magnetic recorder faults are sum- 
marized : 

(1) A loud hissing noise. This seems 
strange since one would normally suspect 
such a disturbance would result from 
the use of steam in the system. Manu- 
facturers of magnetic tape recorders, 
without exception, use no steam in any 
such system, it is claimed. This author 
concludes that steam must therefore be 
trapped within the magnetic tape itself 
during its manufacture. The several tape 
manufacturers contacted on this point 
claim that their tapes do not hiss, and 
that if they do, it is the responsibility 
of the machine manufacturer to use a 
suitable hissss filtering device. This 
stand-off attitude taken by both tape 
and machine manufacturers is completely 
eliminated in the new Steampax system. 

(2) Piggyback noise. This distraction, 
sometimes referred to as modulation 
noise by magnetic recording proponents, 
is present only when signals are de- 
tected on magnetic tape systems. Since 
the basic system used in the revolution- 
ary Steampax recorder has nothing what- 
ever to do with magnetics, this irrita- 
tion is removed. 

(3) Frequency response. Implied in this 
term is one of the most serious defects 
of magnetic tape systems: i.e., that tlie 
response of the system is intermittent 
as it occurs as a “frequency” phenome- 
non. In the Steampax, the response is 
continuous to the point of distraction, 
yet it may be turned off at will by the 
operator. 

(4) Harmonic distortion. If a characteris- 
tic of a system is classed as a distor- 
tion, it is difficult to conceive that such 
a degradation could be harmonious, yet 
purveyors of magnetic systems speak 
freely of this anomaly in connection with 
their systems, even to giving it a nu- 
merical value. Such values are the source 
of numerous controversies. No such 
problem exists in the Steampax system. 

(5) Inter modulation distortion. Again, a 

system discontinuity is implied: i.e., 

“between the modulations”: thus, inter- 
ruptions to them. To allow this vagary 
to occur in a magnetic system would 
seem to be an admission of inferior 
quality. It should be noted that mag- 
netic recording advocates ignore com- 
pletely this basic fault in their systems, 
refusing absolutely to discuss the mat- 
ter publicly. Steampax engineers have 
no such sensitivity regarding this phe- 

AUDIO • OCTOBER, 1958 



non. In the Steampax, the response is 



